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GENERAL INFORMATION. 

0 - The Agricultural Wealth of the New Hebrides* — lakge.\u, t. (PresLdeut of 

the FreucH Agricultural Syndicate of the Xew-Hebridcs), in the Re-^Jiie a%ricole, Or- 
pine dc la Chambre d' A^^rictiJturc de JaXouiellc Calcdonie, Xo. 54, pp. 31*52. XoUniea» 
lyt?. 

Tlie chief crops of the New Hebrides are coffee, cacao, copra, cotton and 
(tke. Under present conditions these are the only remunerative ones. 
oia. vanilla, pepper, spices of all kinds, manioc, the most varied textiles, rice, 
r«liitm, banana, etc., yield as good crops as elsewhere, but the quality of 
e labour and economic reasons, do not, for the moment, allow these 
be grown advantageously. 

This, however, does not apply to coffee of which the hardy species re- 
iitly imported from the Congo through the Botanical Garden of Java, 
ve great promise. 

Cacao, of which large plantations were fonned when hemileia made 
^appearance in 1913, has given remarkable results. The cacao of the New 
ebridesisinno way inferior in theobromine and butter content to any of 
le best varieties on the Kuropcan markets. 

For the moment copra holds the first place in commercial value among 
ic products sent from the New Hebrides. 

.Cotton gives excellent results both in quality and ytpld, but grower? 
cm to be taking less and less interest in this crop wEich requires much 
hour for picking. Certain estates which were under favourable conditions 
.this respect have made very’ large profits. 

^laize, although satisfactor}' , will never be grown to any but a limited 
dent on account of heavy freight and the few markets available. 

Sandal-wood grows wild in certain parts of the islands. For four years 
has been subjected to intensive cutting, which, in view of the impossi- 

[Abstiact No. JSi] 
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bilitY of regulation, shows it will be ruined before ong. ihere aie otke, 
valnlble woods which arc not exploited owing to lack of labour and capita] 
The following table shows the comparative value of the agricultiiJ 

pro^cts exp^edjrom the New 


1916 


Coca,ti . 
Coffee . 
Copra . 
Cotton . 

. ■ 

Sandal woe 


y ; ^31 

33 5 S i I 

7 349 1 ^'^5 
I 524 036 
I 025 235 
225 Soy 


3107,17 5 
10742. 5.10 
660S5.10. 8 
r 37 «l- 4 - 3 
22503 ■It- 

28 kH. 9 ■ 


( 19016. H.l I 


Ihs 

1 

£. 

. A. 

lbs 

! 

£. s. i, 

173 

052 

5621. 

8. 2 

9 3^*4 

774 

19063 . 1 ;, j 

833 

8m 

2 be) 94' 

4- 7 

3 594 

o;9 

19231. 8. ; 

017 

-.T- 

810 S 2 . 

13.11 

3 ^84 

332 

82600, 8, 5 

486 

131 

3134/- 

1 7- 3 

802 

302 

3473'^. 715 

1 333 

995 

8994. 

8 . 4 

412 

756 

75^2. 8,5 

236 

339 

2989- 

itj. 0 

301 

790 

4.Vt5 io 2 


_ 

151633 

. 8. 5 

- 

- 

161554. 1, ( 


a\lmost all the exports use from year to year, and there will be a cons- 

derable increase in 1917* , la. ♦ ^ 

It should be noted that all these results were obtained m spite oftnc 
lack of agricultural instruction, with most primitive tools and without tb 
aid of agriculturists and chemists as is the case in other countries^ I not: 
present conditions, if there is sufficient labour, it may be estimated tliatae 
iQ^o the products will amount to: - i 500 metric tons of cacao, 600001 
copra, I 000 of coffee. 3 000 of cotton and 2 000 of maize, without eouiit- 
ing other produce, such as shells and costly woods. 

251 - OambusU affinis, a Small Fish Very Useful for the DestmeUon 0 
' Mosquito Larvae. ~ R^vvEKK'r-WAXTEi., c.. m the BulUun 

d^Acclimatation dc Year LXIV, No. 12 , pp. 445-451- Pans December, ic,:.- 

Gamhiisia affinis Baird and Girard is a very small fish (the largest speci 
mens rarely attain a length of 5 cm.) belonging to the family Cyprino 
dontidae, which closely resemble Cyprinidae in outward appearance, h 
are differentiated by several characters, notably the presence of teetJi 
many of them are ovovivi parous, as is the genus Gamhnsia (i). 

The Gambusias are of 110 value as food, but are of great utility astJM 
food consists almost wholely in mosquito larvae, of whichthey destroy g^<: 
numbers. They are the best fish as destroyers of mosquitoes as they hv 
at the surface of the water (whence the name of " top minnows ’ ' 

the United States) and they can live in water so shallow as to be uiiinba^ 
table for otlier species ; large numbers of this fish are often found inpwv.; 
where the mud is, at times, only covered by 3 cm. of water. 

The fish breed easily, on account of their hardiness and the fact m 
as they are born in an advanced state of development, they are less 
to various dangers. Experiments made in New Jersey have shown t ' 
not only are they easy to breed, but they constitute a hitherto 
means for controlling mosquitoes Yffierever the w^ater is sufficiently 

( 1 ; i he name oi’ is derived from Gambusina ”, a Caban word nieaiiinsJ'' 
small or worthless object. (Author). 

[556-!55l] 
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2 - The Digestibility of the Dasheen.-'LANcwoRTHv, c. r. acri holmes, a. D.,in f/. 5. 

of Agriculture, hulUUr. No. 612, pp. ir. Washington, November 8,1517, 

The dasheen and other varieties of the taro (Colocasta esculenta) was 
11 recently very little known in the United States, but of late the Depart- 
eiit of Agriculture has given much attention to the selection of varieties 
lited to warm districts where the potato does not do well. 

The edible part consists of a large central root, which may weigh from 
to 5 lbs., or even more, and by numerous small tubers about the size of 
feet potatoes. The dasheen may be cooked in several ways, like the potato, 
id has a pleasant flavour. As the literature on the subject gives no informa- 
nt! on the digestibility of this food, the Department of Agriculture car- 
;dout feeding experiments on strong, healthy men on a simple, but mixed 
et. The results were : — 

DigesiibiUty of the Dasheen. 



Protein 

Fat 

Catbo- 

iiydrates 

Ash 

)ri]>c rcolsaiid tubers (average of 6 expe- 

riments). 

pe roots and tubers {average of 10 expe- 
riaieats^. 

79 9 % 

80.8 

96.2 % 

96.1 

^.*7-5 % 

97 . 6 % 

79.4 % 

75.4 


The average amount of food eaten daily per subject in all the experi- 
ents was 1733.4 gm,, giving 1313.6 gm. of water, 41,2 gm. of protein, 

:9,4 gm. of fat, 230.6 gm. of carbohydrates and 18.6 gm. of ash. The 
nount of dasheen eaten per maifper day varied from 376 gm. to 731 gm. 
ith ail average of 547 gm. In no case did such large quantities of 
islieeti cause physiological disturbances. The results sho\v that the carbo- 
.diates of dasheen, which form one of its principal constituents, have a 
s^estibility which may be compared with that of the potato (99.0 % accord- 
gto Bryant and Miller, 92.4 % according to Rubner, 99.6 % accord- 
gto Costantinihi) . There is no perceptible difference between the digesti- 
lity of ripe and unripe dasheen. In conclusion, it may be said that da- 
wn forms an excellent food. 

Hygienic Disadvantages of Using time in Breadmaking. — Sccno. 344 of 

this RevietD. 

4 - Studies and Investigations of the Imperial Institute, London (r). — Buihun of the exi ekime??- 

Imperial Vol. XV, No. 2, pp. 177-18.1, 198-270. London, .\pril-june. 1917. 

Production and i'SES oe rice. — An article on the cultivation and 
oparatiou of rice was published in previous numbers of the BitUeiin of fhe 
Jmiiiuie (Vol, XI, p. 634, 1913 ; Vol. XU, p. 85, 1914), iu which 
e varieties of rice, methods of cultivation and preparation, pests and di- 
were described and an account given of the production of this cereal 
the British Empire. The article under review deals with the production 


Id Sec also R. Jnnxuiry, 1918, No. 5. {Ed ) 


[S5?.t54] 
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and commercial movement of rice, especially in the British Empire, jjj 
the use of rice and its derivatives. , ^ ^ . I 

The production of rice, as shown by official e.stimates, for nearly J 
the rice-growing countries is'given in the appended table. The chief c®J 
Sion is China, for whicli figures are not available. 


World's production of rice. 


\ Production : 
: [cleaned rice) 
i tons 


India * • • 

British India (1910-17). 

Isativc Stales . . ■ 

Ceylon ** (1915) • . ■ 

Maya ** 

Straits Settlements. 

Federated Malay States (1913) 
Kelaiuan .... 

Perils 

British North Borneo ** (1914-15) i 
Hong Kong ** . . 

Fiji 

Egypt •• (1914-15} . 

Uganda •*. . . . . 

Nyasaland (19 lO) • 

British Guiana * (10 
Trinidad ** . . . • 

Italy* (i )i6) . 

Spain * (igUi) . 

Bulgaria ** ( 191 -0 . 

Greece ** . ■ - • • 

European Russia ** (1913) . 
Transcaucasia and Russian Tur 
kestan ** {191 0 


236 


i Pioductii. 
(cleaned jU 
teas 


j! 

Bokhara and Khiva 


40 J 

079 000 ; 




25000] 

000 000 ’ ■ 

Mesopotiiniia 



3000] 

172 000 ;; 

Siam 



2 5000 ( 1(1 


Dutch East Indies * 



35 000 

Java and Madura (i 

914) . 

.3 491 

46 000 

Sunuitra, etc. 



750 co: 

3.5 <^00 

Frerch I a do China • 


.3.50DC0: 

7 ooo 

Japan (19 if*)- 



Sl/yMt 

9 800 

Kure.vMigih) . 


I 758001 

15 000 

Formosa * (lu 

14). ■ 


64- Ml 

9 000 

Philippines ** 

(1915 


49100 

366 ooo 

M d igasc ir * 



43000 

100 

United States 

(I-: 

Uh). . - 

5206c. 

I 300 

Mexico ** (ly 

ij). ■ 


DOW 

41 ooo ■ 

Guatemala ** 

(iQin) 


/ 30 

I 700 ; 

Dutch Guiaiu' 

** (I 

M 4 ). ■ - 

30C' 

320 ooo 

Ecuador** (i 

917) 


IjCO 

0 

0 

0 

Peru** (1915 

16) 


40 C>) 

3 ooo 

Brazil • . . - 



25000 

I 200 

: Argeulina ** 

(1916) 


7 CO 


Approxifthitc Worlti's total (for 
CvUintrie^^ listed) 


■ * Exp.3rting countries, in which production exceeds consumption. 

**tmportiug countries, in rvhieh cijnsutnption exceeds production. It is doulVi.- ! 
which category the countries w’itliout any rtinrk belong. 


Tapioca starch from Rhodesia. — Cassava or manioc (.'l/d-.ii! 
utilissima), from the roots of which tapioca and tapioca starch are papa 
ed, has been grown for several years at the Agricultural Expcnir.e: 
Station, Salisbury, Rhodesia. The plant does very well there. The ny 
when fed to stock produced no ill effect. Some of the starch, prep-i ' 
experimentally at Salisbuiy^ was sent to the Imperial Institute to be 
ined ; it gave the following analysis : — 

Moisture 14.4 % ; proteins o.i % ; fat 0.15 % ; starch 82.8 % ; ash 0.2 % ; fibre ami 
ter soluble in water, nil. 

A firm of importers stated it to be of good quality and valued it 
£ 28 per ton, ex quay Liverpool. Another firm considered it of rneoa 
quality and valued it at £ 20 to £ 25 per ton, delivered in Dundee. 
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The eimk fruit in Nigeria. — The lime tree {Citrus medica var, acidc^ 
curs in most parts of British West Africa, and in some places has become 
tnralised. The fruit is used to some extent locally for the prepaiii 4 ;ion 
lime juice, but there is no export trade in either the fruit or its 
odiicts. 

The possibility of utilising the fruit has been investigated by the Govern- 
;nt Chemist at Lagos, who sent to the Imperial Institute for examination 
sh fruit, distilled oil of limes, and a sample of citrate of lime. The fruit 
.s found rather small (i ®/g to t inches in diameter), but sound and 
iiood quality. There is a very small denfand for them on thi& English 
uket. Analysis showed them to contain : - 


rercentage of juice to fruit 57.4 

Totai solids in juice 10.6 gm. per too cc. 

Citric acid in juice 8.2 gm. per 100 cc. 

Purity of juice (ratio of acid to total solids) . . 77.0 

Percentage of citric acid in entire fiuit 4.4 


To prepare the oil with the ripe fruit, the juice, shin and pulp are di- 
Ikd in steam separately and the disti Tates mixed. The average yield 
IS 0.17 % of the whole fruit. The oil, of a pleasant odour and good 
ality, was similar in character to the Italian oil distilkd from Citrus 
inetta : — 

Si^cific gravity at 15“ C., 0.8946; optical rotation at 20“ C., + 34®4’ ; refractive index 

n" C., i.-!8i5. 

The citrate of lime was prepared from the concentrated lime-juice in 
e ordinary way. The yield of juice varied frcni 6 to 7 fluid oz. per lb. 
fiuit, and the yield of citrate f;om 0.55 to 0.6 oz. per lb. of fruit. The sam- 
£ examined contained : — 

Moisture 4 9%; citric acid 70.6 % ; calcium caibonate i %. 

It was Stated to be of excellent quality and certain of a ready sale. 

ITst.achio nuts -AND THKiR CLT.TIVATION. — The pistachio tree (Pr 
inh vera, I.inn.) a native of Syria and Persia, is -cultivated throughout 
e sub'tropical ^lediterrancan region, as well as in the Caucasus and in 
\'eral parts of western Asia. Its climatic requirements are similar to 
ose of the olive. In its original habitat it may occur at altitudes of 3 ooo 
T. It prefers light soil, but will grow well in any that is not too damp. 
IS resistant to W'ind and can withsland a few* degrees of frost in winter. 
It requires a high summei temperature in order to fruit plentifully. It is 
mmonly held to yield a good han^est only in alternate years. It gives 
e test results in Tunis, and especially in Sicily, where, in view' of the 
pidity of its growdh, it rnight be much more widely cultivated than it is. 
may be propagated by sowing, grafting or budding. Budding is the 
common method, as by this means the tree may bear fruit after 2 or 
years. Plants grown from seed only bear fruit after 6 or S years, and, 
dhe tree is a dioecious Anacardiaceae, it is impo^^sible to foresee whether 
will be productive, (female). About \ ,,jOf the plants are male. Grafting 
carried out on other species of Pisiacia, giving more resistant trees which 





276 


KXPKRlMi:NTAr, WORK 


do well where P. vera from seed would not succeed ; thus, grafted onpj 
Terebinihus (grown from seed), it will give plants that wd bear (n,i, ,1 
Central France. Onee established, the pistachio needs little attentiij 
but fertilisation must be assured. As a rule one male tree is required 
every i or 6 female trees, and the distance between a male and female tn, 
shou'ld not exceed 20 yards. A male graft may be grown on a female ir«. 
or buds from both kinds of trees inserted in the same stock. 

It is probable that the cultivation of the pistachio could be cnnside, 
ablv extended. It grows readily in Cyprus, where it is commonly buddtj 
or o-rafted on P Terebinthus ailtt P. Aenftsens but does not produce well ov, in, 
to the scarcity of male plants. In the Fast the fact that the plant is did 
cions is not sufficiently appreciated. The tree could probably be growr.a 
India, and its cultivation might be successful in the southern hemispte^ 

for instance in Australia and South Af.ica. 

Pistachio nuts are an important article of commerce ; the import; 
into France (mainly from Russia and Turkey) m 1913, were 4280 0111,, 
and the exports were 3 517 cwt., I 982 of which went to the United State 
the total value being £ 42 888. The composition of the kernel is : — 

Water 7.4 % ; crude proteins 22 7 % : f.U 51.1 % t carbohydrates 13.0 % ; cellulose r.j 


ash 3.3 % ; food units i 97 - 5 - 

The oil extracted from the kernels has the following constants: — I 

Specific gravity at 15“ C. 0.9185 ; saponification value 191.0-191.6 ; iodine value ^ 
87.3 % ; solidifying point of fatty acids 13-14° C. 

Wax from Ceroxylon andicolum. — This palm occurs only in wcstcm 
tropical South a^merica, where it is very abundant. The wax, obtained ftom 
the leaves, is used in Colombia for making candles, but has not yet been ex- 
ported. A sample of fine powdered wax of a pale st ra\y colour examined at kic 
I mperial Institute, and the wax obtained after purification, showed theioe 
lowing composition and characters ; — 

Moisture t .5 % ; ash 0.6 % ; {>iiatter insoluble in carbon telr.- 

chloride) 6.5%; specific gravity at 15° C. 1.018 ; acid value 19.8; suiKimfication v-iu* 
73.7- i0-n4; iodine value 3.^.8 % ; melting point (open tulic mcthoKl) 93® C. 

The purified wax is similar in character to oarnauba wax 
cerijera), which is obtained chiefiy from Brazil, and the candclilla wa- 
{Euphorhifi sp.), imported from Mexico, but has a higher melting poin. it-d 
of the two others is 84° C. and respectively). It would 

saleable at about the same price_ as these two waxes, which before 
war, fetched from £ 5 to £ 9 per cwt. in the United Kingdom.^ _ 

The wax must be purified before export. The following inctUo - 
recommended by the Imperial Institute. The crude wax-dust is placed n 
canvas or calico bag and immersed in boiling water, the bag being \vevi-2<j 
to keep it below the surface. The melted wax rises to the surface, 
it is allowed to cool. When cold, the wax is powdered and dried, it J 
then melted at a gentle heat (not more than iio® C. and not longer • 
necessary), allowed to solidify’' and the low'er dark layer cut aw<i>, 
either sold separately or repurified with the next batch. 
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- Electrical Stimnlatinn of Crops. — Bi»ks, r,. ami davis, o' d., in ]o\irnaX of 

; ^ AVir Zealafxd nehattmentof Agfjci/lturi>, Inditfitfie". iind Commerce, Vo], XV, 

: No. 4 . PP- 2 fi^s. WelliTititon, Oclober, 1917. 

T^ew Zealand possesses large supplies of hydro-electric power and is 
^3 a particularly favourable position to apply this power to cultivation, 
preliminary experiments have been made at Christchurch. The first was 
carried out in a greenhouse 80 feet x 30 feet in which i 400 tomato-plants 
^•ere set oirt. The house was fitted with lamps, hung 2 feet from the ground , 
\\'hich were kept alight from 9 p.m. till 5 a. m. As the plants grew the lamps 
were raised, until they were finally covered by the tops of the plants. At 
the beginning of the experiments the steam-pipes had gone out of order and 
many plants had been injured by a severe frost before the heating appara- 
tus could be repaired. The plants recovered rapidly and gave a very' hea\y 
crop, ripening relatively earlier than those of another glasshouse, where the 
plants, which were not attacked by frost, were grown under similar condi- 
tions but without lighting at night. 

A second experiment was carried out to test the possibility of protect- 
ing fruit trees against frost by means of 2 50- watt radiator lamps suspended 
in the centre of the tree, near the fork, and turned on during the nights when 
frost was to be feared. Three rows of 8 trees each were used for the experi- 
ment, one of pear-trees and two of mixed apples. The radius of action of 
the heat of the lamp was found to be approximately 1 ft. below' the lamp), 
4 ft. above it, and 3 ft. all round it horizontally. There were many frosts, 
tv\o of which were very severe. Electric heating did not appear to have 
any effect on the pear-trees, but the apple- trees gave a heavier crop and ri- 
pened fully a fortnight earlier than. those wdiich were not heated by elec- 
tricih'. 

The cost of installing electricity for stimulating crops in glasshouses is 
not prohibitive, working out at about 10 to 20 of the actual present capi- 
tal and interest and depreciation cost of the glasshouse. The use of eltctri- 
:ity for stimulating pdant growth would be very valuable, especially for 
jarly crops. 


CROPS AND CULTIVATION. 

V ' - The Problem of Agricultural Meteorology (i). - azzi, c., in Boiicitm^ da MjnUfao 

ill A-^jicoltura, lndus!ri<ie. Commenio, Series ir, pp, i-io. Rome, ioi6. .'iiui in Bollcliino 
bimi'n'ituilc della Socicid Mt-tinroln‘;icii Italiana, Series III, Vol. XXXV, Xos, 6-7-8, pp. 

3 - ; Nos. 9-10, pp. 3<)-4:!. Turin, 1917. 

The principles necess.\ry to the solotion of problems of agri- 
TXtural meteorology. Among the variations in the yields of croj'-s those 
'.■.scd by atmospheric changes hold the first place. These changes are of 

\i} In M \rch, 191 1 , th: gcncT.il ML'cIing .tf Uic Delegates of the States adhering to the In’ 
'"laui 111 il Institute of Agriculture received favourably the proposal of Mr. Loi'iS Dop (French 
bleij.iteand Vice-President of the Institute) with regard to the iiitcruatioual nrg.auisation'of 
?ricuUural meteorology, and decided to scud oflieially the rep.>rt to the President of the In- 
tfiiiitioiiul Committee of Meteorology. 

In September, 1913, ut a meeting of the Ceiitr.il Meteorological Bureau, Mr Sii.vw, Pre?’- 

[S55-t5«j 
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far greater importance than those due, for example, to the use of fertil^is, 
to cultivation, etc. For this reason studies aiming at reducing the dai, 
age done by meteorological factors deser^-e the greatest attention Thel 
author has drawn up a very detailed scheme which permits the dania.^ 
caused by weather to be reduced with certainty, by f avounng a more rational 
adaptation of the various crops to the climates of the different districts. 

Tliree principles are required for the solution of problems of agncut 
tiiral meteorology : — i) a knowledge of the critical period ; 2) phenologkal 

maps ; 3) weather charts. ^ t 4. a 

Critical period. — From germination to harvest the plant undergoes 
great modifications which change its form and structure, so that its ^equir^ 
nients, even with regard to the various meteorological factors, vary during 

the growing period. . 1 

The critical period with regard to “ram’' is the interval, more 01 
less long of the growing period during which the plant has an absolute need 
of a certain minimum quantity of water. If, during the critical penod, th 
total rainfall is below the minimum required for the normal grovAh oith 
plant, the harvest will be poor, even through there be abundant ram duntg 
the rest of the growing period, and, inversely, if during the critical period, 
the needs of the plant are satisfied, the harv^est wll be plentiful, even thougl 
the rainfall during the rest of the growing period be scarce and badly 

distributed. . , . j v 

The critical period of cereals falls during the twenty da^^s preceding 
earin'^. If, at this moment, there is not sufficient rain to keep tie mois- 
ture of the soil above a certain limit, the grain harvest will be senoiidy 

compromised. . ' 

WTiat has been said for rain may be repeated for all the other factors. 
A plant may, therefore, have more than one critical period, those of ram, 
frost, temperature, clouds, etc. One or all of these periods may assert it- 
self and assume importance according to the local conditions of the climate. 

The necessity of a detailed physiological and meteorological examina- 
tion is thus obvious when it is desired to ascertain with exactitude in each 
district the cause of a failure in the crops and the requisite remedies. 

Phenological maps. — In a certain number of stations in different parts 
of Italy the average date is calculated when the peacli, for example, flowers, 
and the data obtained is marked on the map at points corresponding to 
the various stations. All the districts, in which flowering occurs in tne 
same decade are included in one zone and the various zones marked in 
different colours. This gives tlie phenological map of the flowering of the 
peach tree. 

The critical periods referred to above always coincide with somepto 
of growth (flowering, earing, etc.), that is to say, to a moment when the 


dent oi the International < 2 oniinittee of Meteorology, formed a commission of 5 members^ 
drew up a scheme of work to be submitted to the Internutional Committee of Meteoiologr 
The commission, on which were placed other technical st>eciali 6 ts, should have met in 
ber, 1914. The war interrupted its work, (See B. Dec. 1912, No, 1605). 
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lant undergoes great modifications which make it very sensitive to the 
of rain or to other unfavourable meteorological phenomena. Thus, 
I tbe flowering stage of fruit trees, a drop in the temperature, which at 
fhef moments of growth would have no effect, suffices to compromise 
iriously the fruit crop. 

If the.average date of the different stages in the growth of a plant (leaf- 
,g, flowering, ripening of the fruit) are known, it is possible to determine 
le period of the year during which the plant is particularly sensitive to the 
armful action of certain phenomena, or particularly exacting with regard 
I humidity, temperature, etc. Thus, if the average date of flowering of 
le peach tree at a station A is February 5, the critical period of that tree 
ith respect to frost w'ill be the first 10 days of Febrary. The pheno logical 
iaps, then, make it possible to determine the critical period. For each 
iriety grown there should be as many phenological maps as there are 
aportant stages of growth in relation to weather. For cereals these 
:e; 1) germination ; 2) earing ; 3) flowering ; 4) ripening of the grain. 

Wc^ihey chuvts. In 1910 1 in the province of Bologna, there was no 
dn during the 20 days preceding earing, which took place on :May 15 ; and 
le harvest was below the average by about 9 ^ cwl, per acre. On the 
;her hand, there was abundant rain during the first half of April. By 
irlier sowing and the use of an earlier variety it w'ould have been possible 
I bring the earing stage to April 25-30 so as to make the critical moisture 
pod coincide with a more favourable meteorological moment. For this, 
i)wever, it would be necessary to know at the end of October wffiat the 
Eather could be in spring. It is not possible to make a good weather 
recast for more than 24 hours, or, at a maximum, 48 ; crops cannot, there-' 
re, he adapted to the weather. If, how'ever, it is impossible to foretell in 
itumn what will be the atmospheric variations at Bologna and Sciacca 
icily) (luring the second half of April, there is no doubt that drought is 
Jich more frequent and likely to occur during this period at Sciacca than 
: Bologna. 

It the crops cannot he adapted to the weather, it is possible to adapt them 
the climate, which represents the average weather and is expressed by a 
UCS of percentages of p-robability : — probability of frost, drought, storms, 
oiids, etc. 

The aiitlior applies the term “ dry decade ” to a period of 10 days where 
^.total rainfall does not exceed 5 mm. By calculating for a certain niim- 
r of districts over a long period (a minimum of 20 years) tlic number of 
ues a certain decade has been dry. and comparing these figures to 100, 
probability of drought for this decade whll be obtained. Assuming 
at, at the station A, the 2nd. decade of July has been dry 15 times in 
'y^ars, the probability of drought during this peried at A will be 75 
This percentage is marked on a map at the points corresponding to 
e different stations. All the points where the probability of drought is 
70 to 100 % form one zone, in which drought is certain ; those where 
Improbability is from 30 to 70^0 form a second zone, and those where it 
rom 0 to 30 % form a third zone w’here drought is very rare during the 
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decade under consideration. The zones are marked in different colom. 
In this way a chart will be obtained for each decade which will eaab] 
the distribution of drought for a given period to be ascertained at 
glance. Similar charts would be made for frost (“cold decade 
storms and mist. 

Agricultural Meteorology Stations, — The critical period ot 
plant with regard to a meteorological factor may be restricted to out 5 
two decades. Taking as example the Agricultural School of Imolawbi 
agricultural observations are made, and the nearest meteorological obsen^ 
tory that of Bologna, about 20 miles away, it may well happen tbi; 
during the critical period of moisture for wheat, a showier may fall atBcj 
logna while the drought continues at Traola, or vice versa. A comparid 
between the phenological and biological data registered at the school aj 
the meteorological data of the observatory" may, therefore, lead to eiFo 
neons conclusions. It is necessary that the biological and meteorolo^cj 
observations be carried out at the same time and place : ~ the agriciiltuu 
meteorology station. j 

The author considers that an entirely new scheme is unnecctsJ 
more especially as in no case should a new station of agricultural metJ 
ology be built, use being made of those stations and agricultural sriJ 
at ready existing by supplying them with building, technical staff and eJ 
mental fields. Kach station should have the following instruments: -] 

1) rain-gauge; 

2) hygroscf^pe ; 

3) maximum ant minimum thermometers ; 

4) earth thermometers ; 

5) bore for taking samples of soil at different depths ; 

6) balance, oven, and accessories required for determining the moistiu e in iJiraiiEDle 

How many stations are necessary ? Where environmental conditica 
are. uniform, as in Russia, where similar topographical and dimat 
conditions prevail over long stretches, the number of stations may btitli 
lively limited. On the contrary, in Italy (as in Greece), with the oxcei 
tion of the valley of the Po, which is fairly uniform, the country vans 
greatly, even wdthin liimted zones, so that it would be necessary to have? 
many stations that the project becomes almost impossible. 

Nevertheless, however variable the geographical distribution 
meteorological phenomena harmful to crops maybe, the nature and ji 
nification of the problems of agricultural meteorology remain the sao 
Thus, in northern Italy, the district in which wheat suffers from lodpi 
includes all the Po valley , but in central and southern Italy, and in the iiioie 
tain districts, the action of rain with wind is usually discontinnou 
oftendisappearing entirely, without any regularity, in localities sheltfS 
from the wind, according to the topography of the land. The prol)l« 
however, is the same in each case: — to create a wheat which bbiti 
resistant to lodging and a good producer. If it be assumed tliat 
suffers from lodging in 200 stations, if in one of these a wheat 
si stant culm were produced, this type could be introduced withagf^j 

25 «] 
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ffobability of success in all the other 199 stations, wherever they may 
ie situated. 

Agricultural research which aimed only at solving well-defined problems 
^onected with analyses of agricultural meteorology could, therefore, be 
grried out in a relatively small number of stations if it were known at what 
joints and to what extent a certain phenomenon is harmful to a given crop, 
[he agricultural stations, and agricultural schools and institutes forming a 
ietwork in all the civilised countries of the world could, if adequately fitted 
be used as agricultural meteorology stations. To this list might be 
^ded the thermodiyetometric stations, convents, agents and directors 
jf farms, etc. situated even in most distant lands, who could take obser- 
^tions and help to solve the important problems of agricultural geography 
meteorology. Each first class station of agricultural meteorology 
Agricultural stations and schools), together with the second class stations 
^krmo-hyetometric) and points of observ'ation (parishes, etc.) deperidant 
n it, form a fundamental principle of the system {network). 

Tables OF ckowth [their meaning, construction and use in determining a 
'iikal period). — The data obtained in the stations arc collected and clas- 
,fied in tables of growth. Plants are modified during the passage from ger- 
liiiation to ripening of the fruit, but the modifications which occur are 
either gradual nor contiuuons. There are relatively short phases during 
rhich the plant is greatly modified (disappearance of certain organs and for- 
lation of new^ ones) ; it then remains anatomically and physiologically 
iationary for a long period, till another phase takes place. There are, 
lim. phases of groxoth (flowering, earing, etc.) and interphasal periods or 
between two successive phases. It may be assumed that the 
;iucture and requirements of a plant remain constant throughout a sub- 
eriod. 

This phenomenon may be represented by a discontinuous curve, 
imposed, however, of elements almost parallel to the line of the .r jeiiied 
y almost parallel segments to the line y. 

The growing period of cereals is divided into sub-pc^iods as follows : — 

1} from sowng till fhe seedling api>ears ; 

:} from this phase till winter inteniipts growth ; 
y, from this interruption till growth restarts in spring ; 

4) from the restarting of growth to caring ; 

M from earing to complete matnrity. 

Tor each of these sub-periods there is a special table — table of 
rowth — in which are noted all the meteorological and phenological factors 
[the plant studied, as, for example : - - 

Table IV'. — Wheat. Station Year 

Fourth sub-period — From restarting of growd h to earing, 

1) V'ariety 

2) Bale when growth restarted in the whole tield 

3) Remarks on tillering during the 4th sub-iK'riod 

F'v tillering is meant the emission of lateral shoots, which usually takes place in autumn, 

•which may occur inacold,latespring, as is frequently found in the mountains. 
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4) I,^gthening of intcmodes 

0) day when first observed in a few plants 

6) day when observed for the majority of the plants 

5) Degree to which temperature, humidity, sun, etc., favour or inhibit 

the growth of the 

6) Date of appearance of first ears 

7) Date of earing of the majority of plants • • • . , 

8) Develoimient of this plmse, whether uniform, rapid or slow 

9) Influence of weather on earing 

xo) Duration of 4th. sub-period 

n) Note, (luring the 4th. period : 

1) frosts 

2) stom;s 

3) drought 

4) clouds 

5) other meteoTo logical phenomena 

Note, in each case : , 

a) date and duration 

6) iutensity I 

e) damage caused to plants j 

d) effect on soil (washing, baking, cracking, etc.) ... j 

12) Degree to which the variety growm proved re^tant to adverse meteo- 

rological factors (drought, lodging, excessive moisture, etc ) 

13) Injury by disease or insect attacks 

14} Degree to which atmospheric variations favoured the ajxpearancc 

0|f disease or insects 

15) Cultivation of plot during the 4th, sub-period 

Tabi.e T. — Moisture of soil, height of plants and depth of roots. 

Date ' 

of last rain Dept lx of roots. Height of plat, 

before taking ; 

of sample • 


Moutli and day 


MoisUuc of soil (%) 
Active Virgin 

: Subso 

layer layer 


Soil moisture. — The periodical determination of the soil mohlii't 
at different depths is of great interest, increasing with the frequency 
with which the determinations are made. However, in view of the aniouar 
of work required it is best to allows the director.s of the various first cl2» 
agricultural meteorology stations to decide for themselves the frequescy 
wdth which such determinations shall be made. 

Besides the periodical determinations the soil moisture must betai^ 
at two moments — 15 days before caring, and at the beginning of thisplu''^; 

Height of plants. — The height of the plants before earing is meastifi'- 
from the level of the ground to the base of the highest leaf, and after earb? 
from the level of the ground to the tip of the ear. The day the one method 
is replaced by the other account must be taken of the two factors beaTiD? 
on the height of the plant calculated from the ground level to the ba’^e ® 

[S56j 
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he highest leaf on one hand, to the tip of the ear on the other, as. for exam- 

( Stem) . * 

The average height of 10 normal plants taken haphazard here and there 
^presents the average height of all the plants. 

Depth of roots. — A lump of soil, togther with all the plants on it, is 
aised about 6 inches, and the depth measiued on the vertical section. This 
[etermination is made 3 times : — 1) when growth restarts ; 2) 15 days 
before earing ; 3) at the moment of earing. 

■ Table II. — Number of plants and culms ; vigour of tillering; 

average weight of dry mass of plants ; nun^ber and weight of weeds. 

! Grasses studied Weeds 


Month 

and day 


Number of pLints with 



Total 

number 

of 

culms 



N. B. — This table must be nlkd in at the moment w'neu the interaodes berjin to lengthen. 

1) Vigour of tillering. — This is calculated by dividing the total num- 
sr of culms by the nimiber of plants. 

2) Determination of the weight of the plants and weeds. — In four differ- 
it parts of the plot the plants are uprooted from about % sq. yard ; the 
eeds are separated from the plant studied ; the root system is removed 
id the green part left to dry ; when a constant weight is obtained the value 
entered in the table. 


ABLE III. — Number of plants and culms ; vigour of tiliering ; vigour of 
^earing' weight of dried mass of the plants ; number and weight of iveeds. 



~ Tins Ul»le must be filled in at the end of the oaring stago. 
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Table U'- 

Meteorological observatory 
Air temperature 


With wet-bulb Percentage olrdaiir, 

termometer ! humidity 


7h. i3h. 


ih. ^ 


: 7h. i i3lu; 24h.; 7h. I i3h. 23h. j 


T\ele '1 cinpcmtiiyG of 


At the surface In active layer In virgin layer In sub-soil 

;h. .Jh, =.h, i 7l>. ■ 31 .. I ‘•■ij I 3»- '3l>. 


Table VI. 


Rai 


Date 


in , 

iuclics duration 
(or mm.) 



Other 


Aver Clouds Storms 
age 


meteorol'^icsl | 
phenomena : 


The table of gro«tl. Icpiuposed of the above tables) is reproducea 
it contains all the material necessary to a complete study of agricn. .. 
meteorology. For each variety there will be a table of growth contspo.. 
iriE to each of the ititerphasal periods. , 

^ DETERMIN..TION OF THE CRmCAE PERIOD. - The y.eld >" t™* f " 
measure by which the more or less favourable action <?f meteorolo,ic 
uomena mVt be judged. The higher the yield the more f-our^^. 
the weather during the growing period in general and the critical p iio . 
particular. If the data concerning wheat at station V,- 

were available the following facts could be deduced; — there is > 
between total precipitation and yield in grain or between y.eldand t W? 
cipitation during the ist., 2nd. and 3rd. sub-penods. If, th 

on the«yield and total rainfall during the 4th. sub-^nod are con^ « 
direct relationship is seen to exist. The critical ram period of 
then, the 4th stib-peiiod. 
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limiting in this way the held of research to a relati\'eiy narrow' scope 
I? easy to define exactly a critical period, Ko iniportanc phenological 
ion is observed between the restarting of growth and the earing phase, 
e critical period, then, is the caring phase. At this moment the plant 
the greatest amount of work by elaborating the enormous q^uaiititv 
plastic substances necessary for the formation and development of the 
yopses and by consuming a great amount of water. There is an average 
about 40 days between the earing and ripening phases. During tins 
le occurs the whole process of growth, the last phases succeeding each 
ler rapidly — flow^ering, development and ripening of the caryopses. 

To assure a good wheat harvest abundant rain is necessary during 
decade, or two decades, preceding earing so that the plant may have the 
listure necessaiy*^ for rapid and strong growth. In warm countries, 
ere there is a great probability of drought during the earing period, the 
tical period just mentioned is very evident and has a marked influence on 
‘harvest. In proportion as the cold northern countries where rain is nearly 
I’ays plentiful at the requisite time are approached, all relation Selw*een 
‘cipitation and yield disappears, while other critical periods arise, as, 
example, an inverse relation between yield and rain during flowering. 
The specific action of all the other meteorological factors could be 
ahtished in a similar way. 

The makxer in which knowledge of the critic.^l period, PHExri- 

GICAE MAPS AND WEATHER CHARTS PERMITS AN INCREASE OF YIELD BY 
.u’TiNG THE VARIOUS CEREALS TO THE CLIMATE. — When a Scale of the 
■Ms has been established (:•. g. for wheat, cwl: of grain per acre) it is pos- 
k to distinguish the zones of good, medium and bad harvests. Thus, the 
le of good harvests includes district- where the average yield of wheat 
13 cwt. per acre, that of poor harvests where the yield is less than 
4 c\vt. per acre ; the medium zones iiichides the districts with y ields 
uecn cj % and 13 cwt. 

The aim of agricultural meteorology is to increase the zone of good liar- 
ts at the expense of the other two. Statisti('sarebut a statement of faets ; 

■ expression “ bad harvest ” merely means that the meteorological fac- 
s during the peuiod of growth in general and the critical periods in par* 
ular are unfavourable to the growth of the plant, but does not show w Inch 
s the unfa\'ouTable factor or the means to remedy it. To do this agrienl* 
al meteorological analysis is necessary. Many meteorological phenomena 
y damage w'heat, for example, in Italy. In the south there may be : — 

0 warm, dry wi nls (sirocco, " t.Tvouio ") which, during the ripen- 
of the ear (5th. sub-period) cause scorching, followed by hastened ri- 
'’iig, clrying up of the grain, and, while the plants are still strong, the 
yopses lose food material or do not form at all. This is particularly 
ions in light soils or where there is only a small layer capable of being cul* 
ated and, in some years, within a few days, the yield is reduced by 25, 
or even 50 % ; 

2) lack of rain during the 10 or 20 days piecediiig caring ; 

3) prolonged drought during the period following sowing. 

[* 5 «] 
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Rust is little 

rhLtunds“nItT;f Calabria and in Basilicata hard and semi-hard gn; 

-^the contrary, the follo.rng f. 

must ?rparticularly in the lowest part, wheat, 

most inlariablv suffers from excessive moisture whrch causes rust ..tli 
resultant l^eavy rain at the time of the fo,«, 

tion ami dSpn^of tL caryopses may lower the yteld by .0 

SniTsSfknltletgTSa&^^^^^^^ gemrl'at the present day, when, b 

llrplogtcal factors as discussed above, t) the preparation of phenolic 

“^nc^ihe cM pertodtknown the comparison of the phenolotpxal,^ 
UnccxneL i of a plant to local climatic com 

and weather charts a lows the A, wheat ears on It 

to easily determined, li, lor example, .lu j .1 r 

j:rof"i^^?s:'f:^haliiS:^ 

"he^™f k'^poonS "^^blished it may be remedied 

three ^,,Hod phase and make it coix 

with a more favourable meteorological nioinent. averaoe si 

phenoiolical Lp of earing of wheat) on May i. 
drought during the third decade of April and the 

oo and OS respectivelv (see weather charts for drought for the Jid.rtx... 
fi tmi?and xst. decade of May). This accounts for a low y.e a 1 
the* first and second decade of April, on the contrary, the probabn.b- 
drmjht at' A chops to lo and 15 % respectively. By earljer smv.r < 
bv using anearliertype off’ wheat, so that earing tjikes Place betwce.i . r 
20 and 25, this drawback could be remedied in part at ka. . , 

2) Artificial modification, during the critical period,. of meteo 
factors, g. control of frost by smoke of dror.ght by .‘-Jf; 

liant result have been obtained with fruit in California by h, 

bv 24 to 48 hours, thus allowing growers 

effects by burning heaiy oils or other substances which surround 

with thick, protective smoke. ■,,,.re..cin'> re^ihn 

3) The introduction or production of types of iiicreasin,„ 

to drought, frost, rust, lodging, etc. ^nuntries ' 

Modern experimental research in biolop in vano it 

clearlv shown that, by hybridisation and subsequent s 
possible to unite in one variety the good cliaracte . 

[”6] 



AGRICULTURAL METEOROLOGY 


287 


0 distinct varieties and to eliminate undesirable characteis. In 

particular case the breeder must aim at uniting high yield with 

istiice to the harmful meteorological character most frequent in the 
,^ct. Thus, at Svalof (Sweden), M, Nilsson has obtained types of 
,eat resistant to cold, and at the same time, excellent yielders by crossing 

1 most productive varieties slightly resistant to cold (English Square- 
id) with native Swedish wheat very resistant to low temperatures. 

This acclimatation of non-native types and creation of new types by 
issiug and selection would be the most important work of agricultural 
teorological stations of the 1st. class. In the choice of these, therefore, 

‘ would be made of agronomic and agricultural Institutes already exist- 
r and not of the meteorological Institutes which may cooperate with them 
t cannot form centres for new research. 

The following example shows that agricultural meteorological study is 
t only necessary where soil is cultivated for the first time, but that it 
ly give excellent results in districts where intensive culture has been car- 
(1 out for a long time by determining a better adaptation of crops to the 
mate of different districts. In the province of Bologna (northern Italy) 
:h farm may be said' to grow three varieties of wheat — Rieti, Gentil 
iso and Hybrids inversable de Vilmorin, distinguished by the following 
aracters : 

1) Rieti : resistant to rust but lodges easily ; in favourable years, 
p. when it does not lodge as a result of storms, it yields about 17 */2 cwT. 
r acre ; 

2) Gentil rosso : very subject to rust and lodging ; in favourable 
ars, without excessive humidity and destructive storms, it may yield over 
cwt. per acre ; 

3) Hydride im^ERSABLK de Vilmorin : subject to rust but resistant 
lodging ; when the humidity is not excessive it may yield 16 cwt. 
r acre. 

Gentil rosso and Hybride inversable are of recent introduction, and 
her varieties, now under observation in various agricultural lustitutes, will 
lally be added to the pre-existing varieties, causing a mixture of wheat 
lich is not always desirable. A single variety best suited to the climate 
d not been adopted because, it is argued, there is no such variety and 
ne which suffers from the same. two causes at fhe same time, therefore, 
a any year one variety fails, there is always one which succeeds, thus com- 
tisating for the loss. This is false reasoning. Gentil rosso, when it does 
t lodge, produces up to 19 cwt. per acre, Hybride inversable only i6 7 *- 
’• 2 less; but the first lodges easily, whereas the second does not. T/Odg- 
; causes a loss of nearly 4 cwt. per acre, thus reducing the yield from 19 
15 cwt. The probability of heavy rainfall and wind during the 5th. sub- 
!^iod in. the province of Bologna is, moreover, 80 %. In a period of 5 years 
ire Would be : ~ Gentil rosso I9 + (i5X4) — 79 cwt ; Hybride invers.v 
^ Vilmorin 16 x 5 — S3 Thus, in the province of Bologna, 
lerethe probability of lodging is So %, the Vilmorin hybrid is preferable 
Gentil rosso. 
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When, on the contrary, the probability of storms , m the 5th. s^] 
neriod falls to 20%, Gentil ROSSO should be preferred : - HybridedeVi 
^RTN 16 X 5 — 83 ®/4 » Oektil rosso (19 X 4) + 15 09 cwt. 

Agricultural meteorology is, therefore, indispensable if an exact ide^ 
the real productivity of a species in a given district ts to be determwel 
The mere fact that a given variety of wheat is grown by preference, 
a uiven district is no proof that it is the best suited to this district. 
types are often on the market which may completely supersede tlie nati 
types to be superseded later in their turn by other new typ In 
cases d is the character “productivity’' which guides the fanner mi 
choice of seed ; but productivity is influenced to a marked degree by c 
niatic conditions, and consequently, varies from one district to anoti* 
so tliat the adoption of new types should be preceded by a careful study 

agricultural meteoiolog>'. r u 1*. . 

Agricultural meteorology thus gives a twofold result . 

* i) it allows a better distribution of the diflerent varieties of acu 
tivated species ; i. it shows the districts best suited to each variety fr 
the point of view' of local climatic conditions ; 

it <^uides the selector in his research aiming at uniting to thel 

advantage in a single type, productivity and resistance to the most de^tn 
tive meteorological phenomena of the different districts. 

The work of adapting crops to climate is difficult, but it cannot i 
to lead in part at least, to positive results, and considering the size ai 
complexity of the problem, these results, even though they be but <ma 
represent large figures. 

. Unfavourable conditions in Italy dimmish the gram harvest, otu 
average by over 3 cwt. per acre, and though oiilyi/^ cwd. per acre were 
the profit would be 9 432 980 cwd. representing a considerable value 
What has been said for wheat applies equally to all other oultuat 
plants • what has been said for Italy applies to all the countries of thewrl 
On the other hand, it is seen that the network of agricultural metcor.iin 
stations is already outlined by the many agricultural schools and indiful 
and the thermo -hVctometric stations possessing the premises, mstruinenl 
. experiment fields and technical staff. All that is required is to colkct,o 
ordinate and develop aU this latent or dispersed activity, so that tked 
of the formation and upkeep of the new service shall be limited. 

2ii7 - The Relation of Winter Temperature to the Distribution of Winter and Spri 
Crain in the United States; Why Cereals Winterkill. - saimox s. e 

of the Atncrican Society of Ai;ronomy, Vol. IX, Xo, 8, pp. 353*380 ; 11 - . 

Xo. I, pp. 21-24. W’^ashinKton, 191 7 . , , 

I — In northern districts winter cereals usually give a higher yidcu 
spring cereals, but they are much less widely distributed because tte;j 
naturally excluded from zones where the climate is too severe to alio* 
young plants to suivdve the winter. The injurious action of the w 

may have four- effects : — . ^ „ 

i) Heaving. — This is due to expansion and contraction oi 
by alternate freezing and thawing ; the roots are broken and expose 
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e air. Shallow sown plants suffer least, as the whole plant will then be 
ted without breakage of the underground parts. Heaving is most com- 
30 in the eastern States, especially in wet, badly drained plains. 

2) Smothering. — Alternate freezing and thawing sometimes turn the 
ow into an ice sheet through which the air cannot pass, thus suffocating 
e plants by lack of air and accumulation of carbonic acid. 

3) Physiological drought. — This occurs when the soil is frozen , 
id tlie plant can no longer obtain moisture from it. All the anatomical 
laracters which tend to limit transpiration should, therefore, be in cor- 
lation with resistance to cold. Turkey and Kharkov wheat; winter rye 
1(1 winter Turf oats, known for their resistance to cold have marked xero- 
liytic structures — narrow leaves and prostrate habit of growth, which 
irtially protect the plant from the action of wind (Kolkunow, Sinz, etc.), 
he author and his collaborators, in a study on several varieties of winter 
heat, rye, barley and oats, found no definite relation betw^een resistance to 
Did, cell structure, epidermal covering and ability to control transpiration, 
lecent studies have, however, shown that a reduction of the leaf area in 
elation to the length of the root as expressed by the ratio of root length to 
;af area does influence the resistance of y^oung plants to cold. In Turkey 
rheat this ratio is 25 % greater than in Fultz wheat, a less hardy variety, 
lod 40 % greater than in common oats and barley. ‘ Physiological droUght 

t ay lie considered, if not as the only cause of wdnterkilhng, at least as the 
ost important. 

4) Direct effect of low temperature. — This acts in many ways : — 

a) Meckanical action. — Injury to the tissues caused by the formation 

if ice, 

b) Desiccation of the protoplasm. — Low temperatures cause with- 
Irawal of water to the intercellular spaces, where it freezes ; when later, 
heice thaws rapidly the moisture can no longer be absorbed. At — 13° 
iieloss of water is 63.7 % ; at — 15.2^0., 79.2 %. 

c) Coagulation of the proteids. — In plants resistant to cold this only 
lakes place at very low temperatures ; thus for pine needles a temperature 
1 — .).o^C is required, in winter ry'e — 13^ and in begonia, which is very' sen- 
tive to cold, — 30C. This coagulation is accompanied by denaturing of 
m proteids, caused, perhaps, by increased acidity of the sap, so that they 
[ail no longer be reabsorbed. This theory is held by' Gorke but contra- 
cted by Chandler’s experiments, which showed zinc sulphate, one of 
ic salts which readily coagulate proteids, to increase rather than to dimi- 
resistance to cold. 

Lidforss, in his studies on Holosieum, Cerasfium, Laniium, Veronica, 
cnecio. Viola, Fimaria, etc., obserc'cd that, on the approach of \rinter. 
lestarch in the tissues of these plants changed to sugar, which, by^ changing 
le concentration of the sap, reduces the freezing point. These phenomena 
f the protective action of various substances due to the lowering of the 
eezing point have formed the subject of much research (JL^xtmov, etc.), 
tich confirms the theory^ of Lidforss. 

II. — The specific action of low winter temj)eratuics on winter ce- 
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reals is clearly shown by a study comparing the northern boundan-Q 
different varieties with the isotherms of the minimum temperatures dm 
ing January and February. 

Winter wheat. — Its northern limit corresponds approximate^ ti 
the isotherm of lO^F (— 12.2° C.). Cold resistant varieties may exceed thi 
limit if the seed is well protected by a covering of snow. 

Winter barley. — Its northern limit coincides with, the isothenno 
200F. (— 6.6® C.). It is successfully grown to the west of the Rocky Houn 
tains and to the south of the Ohio and Platte rivers. 

Winter oats, ~ Its northern limit corresponds to the isotherm q 
30® F i.i® C.), They may be grown, in the north, as far as Central Tea 
nessee and Arkansas and southern Maryland and Oklahoma. 

258 - Effect of Decomposing Organic Matter on the Solubility of certain Inorgaiii 
Constituents of the Soil. — Jensen, C. a. (Assistant in Plant Maluntrition, oi, 
of Biophysical Investigations, Bureani of Plant Industry, TJ. S. DepartmcJit ofAij. 
culture), in the Jnurnal of Agricultural Research. Vol. IX, No. 8, pp, 251.263 
Washington, May 21, 1917. 

The experiments described were undertaken to determine if the bem 
ficial action of decomposing organic substances (humus) is due to the sob 
tioii of the inorganic substances of the soil, and, if so, to what extent. Watt 
extracts of green barley hay, sweet clover and alfalfa were prepared hysatiui 
at ing 70 gm, of each of these substances in a flask with distilled water, anj 
allowing them to ferment for 14 days. After this period the substances weii 
thoroughly shaken with 1500 cc. of distilled water, and filtered, first thiougl 
muslin, then through a Chamberland filter. The insoluble residue was agaia 
treated in the same manner and other extracts obtained from it. The ex- 
tracts thus obtained were added to soils in the proportion of 500 cc. of solvfDl 
to 250 gm. of soil. The soils used were clay loam and sandy loam, 

It was found, in the first place, that by extracting soils with the 
solutions, two to five times as much calcium was removed as was added t 
the extracts. In most cases even more magnesium was removed thanvj 
added, the increase varying from a small fraction to 80 %. Iron as 
phosphoric acid were removed in smaller quantities than they 
added in the extracts, hut the iron dissolved exceeded that dissolx^ 
by water by 1.7 to 5.4 times. The solvent action of the different extract 
was about the same whether they were prepared from leguminous or noi 
leguminous, plants. 

Extracts obtained in a similar way from cow manure removed Its 
calcium from the soil than did vegetable extracts, but their action wasta 
same for the other mineral constituents. 

Both the organic and inorganic salts of the aqueous extracts scemi 
contribute to the solution of the mineral substances of the soil. 

Artificial green manures (barley hay, sweet clover, bean stra’ 
alfalfa, etc.) kept moist till thoroughly decomposed, and gave extracts wte 
removed a greater quantity of calcium than was added ; they also refflo^ 
amounts of magnesium, phosphoric acid and iron in excess of 
dissolved by water alone. The green manure extracts gave no 
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action to phenolphthalein and no acid reaction to methyl orange. When 
le soil was mixed with 3 % green manure and stable manure and left till 
irtially decomposed, the solubility of the calcium and phosphoric acid 
icreased from 30 to 100 %. 

To study the action of the organic constituents of the extracts tested, 
:een manure and sugar were hydrolysed with strong acid, washed till 
ee from acid, then extracted with ammonia. When the ammonia was 
iminated these extracts represented artificial humus solutions free from 
ilcium, magnesium, iron and phosphoric acid. These extracts, when ad- 
ed to soil, increased the solubility of the calcium as compared wdth its 
)lubiUty in water by amounts varying from a few parts to 240 parts per 
lillion of soil. They also increased to a lesser extent the solubility of 
lagiiesiiim, phosphoric acid and iron. 

In short, in the soils tested, the solubility of calcium, magnesium, iron 
nd phosphoric acid is appreciably increased by the addition of green manure, 
:able manure or their extracts This increase in solubility is due, partly to ' 
te action of the inorganic salts contained in these substances, and partly 
3 the solvent action of the organic compounds formed during decomposition, 
"he fact that a deficiency in soluble iron causes certain types of chlorosis 
jggests that the beneficial effect of the addition of organic matter to 
itrus soils depends partly on its solvent action on iron and other soil 
)inpounds, though this has not yet been definitely proved. 

- The Proof of Microbial Agency I n the Che micah Transformations of Soil.— 

Cons, H. J. (New York AgricuUurtil ENiK'rimc[ilSiation),in Scun-cf, Vol. XLVI,No. 1185, 

[)p. ::5J'2 35. I^T.ncaster. Pa., September i:?, igij. 

Care must be taken to a\'oid inexact statements and ill-founded conclu- 
ons as to the part microorganisms ]day in the chemical changes occurring 
i soil. In soil microbiology there are statements and deductions similar 
> those found regarding pathology till light was thrown on it by the funda- 
lental postulates laid down by Koch for the study of pathogenic bacteria. 

Extending these postulates, by analogy, to bacterial acti\*ity in soil, 
ac author lays down the following principles for research in soil miero- 
aology ; 

(?) The organism to which action is attributed must be shown? to be 
fisent in the soil in an dctivc form uiien the chemical change studied is taking 
kce : 

6 ) this organism must be present in larger number, under such conditions, 
\m in the same, soil in ii'hich the chemical change is 710I occurring ; 

c) it must be isolated and studied in pure culture ; 

[ d) the same chemical change must be produced by the organism in experi- 
\tnially inuculafed soil, the test being made, if possible, in unsfertlised soil. 

I ' These facts can be shown by the cultural methods used up to the pro- 
“t It must, however, be remembered that they may lead to errors Ix- 
use naturally inactive organisms may be present which become active 
ider cultural conditions, or the opposite may occur. Cultural methods 
ust, therefore, be checked by others ; the microscope may be useful in 
disrespect, but it may prove necessary to devise entirely new methods. 
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*60 - The Doeompositioncf Soil Protein Sobstan^s trough t^ Action 

ROBINSON. R. H. anti Tartar, H. V., in The Journal of Bujo^cul 
Vol. XXX, No. I, pp. Baltimore, May, 1917. • . 

Tlie experiment.^ described were carried out at the Chetnicdl Labois- 
tory of the Oregon Agricultural Rxiieriment Station, Corvallis. 1 he fc„c. 
tion of bacteria in the production of ammonia from the protein substancis 
in soil has long been known. How these proteins are acted upon, whethe 
it be a hydrohdic process brought about by enzymatic action, whethe 
it be an oxidative one, or a more complex chemical reaction is still unsolved 
This led the author to undertake a series of experiments to ascertain,! 
controlling the influencing factors as much as possible : - i)the cheinics 
changes proteins undergo when acted upon by bacteria ; 2) the causvc 
partial ammonification of protein substances ; 3) the nature of the iia 

tions in general. - j a. > 

The proteins used were blood fibrin, egg albumin and peptone, i, 
bacteria: Bacillus subtilis, B. mycoides and B. vulgaris. The results obtainc 
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1) All the nitrogen forms are more or less changed by the action 
the bacteria and the end-product ammonia is formed. In no case waso: 
form of nitrogen completely destroyed. 

2) The rapiditv of action varies greatly with different protnn sn 
stances ; casein showed no further change after a few days, whereas gliac 

continued to ammonify after 30 days. 

3) One organism does not act alike upon different proteins. I 
relative proteolytic activities of the organisms used depend on the proti 

acted upon. , i m. 

4) The monoamino-acid nitrogen and diammo-acid mtr(»;i-n 

the protein are the chief sources of the ammonia formed by bact. 

3) The similarity of chemical change between the action of acid 
drolysis^and that of bacteria indicates that the latter is largely hydro! 
to the point of formation of various amino-acids. 

6) No toxic substance that would inhibit complete ammomhcai 

of a protein is formed. 


*61 - Irrigation of Orchards in U. S. A. - Tortier, Samuel, in V. s. Departmeri oL 

culture. Farmers'. liuUdm No. S,?2,pp. 40. ju ligs., il!u.rtrat.ons, U a!.hmgt..n, I 
Otober, nu?. , , 

Tlus bulletin is a revised edition of that on the irrigation ot orch 
in the west of the United States, published in 1910. ^ ^ 

In the arid and semi-arid districts of the United States the irng£ 
methods vary with the water supply, climate, soil and situation of tnc 
The cost of installing and maintaining a system varied greatly. I he i 
of water for irrigation has greatly increased of recent years, and in man: 
tricts there is a scarcity of water at certain times. Tor these reasons r 
orchard- owners have installed pumps to raise underground wa er. 
TQT4 there were in California alone 24600 plants for raising water for on 
irrigation purposes. In other parts of the West reser^^olrs are being 
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lUpplemeiit the insufficient flow in late summer. The canals, previously 
ply open ditches in earth, have been improved and lined with concrete, 
in many cases, replaced by underground pipes to prevent loss of wa- 
The water is often sup] lied by companies, who have also greatly im- 
vTd the distribution of their water. 

The trees are planted in lines, squares or hexagons. The most com- 

1 method of irrigation is by furrows between the rows of fruit-trees. 
:se furrows vary in depth, length and distance apart according to the 
surface, quantity of water to be used, etc. The head ditches and those 
distributing the water in the furrows may be built in various ways, some 
bem very expensive and only justifiable for large orchards. The bul- 
a describes the most common ty\>es of head flumes, which may be of 
)d, cement or concrete. The number of furrows between the rows of 
:s varies with the space between the rows, the age of the trees, the depth 
he furrow and the character of the soil. Deep ditches are usually ])re- 
ed, the most common depth being 8 inches. Tlie grade of the furrows 
les ; in ordinary soils it does not exceed 3 to 4 inches per 100 feet. The 
:hine generally used for tracing furrows in citrus orchards consists of 
ilkv frame to which are attached two or three double moldboard ploughs ; 

2 to 14 inch corn lister is also used for deeper furrows. The length of 
ditches varies from 300 iS 600 feet. The time required to irrigate 
ends on the quantity of water used, the length of the furrow and the 
lire of the soil. 

The orchards are also sometimes irrigated by the basin method by 
niiig, midway between the rows of trees, ridges at right angles to each 
er. By this method the land is divided into scpiares with a tree in the 
tre of each ; more rarely each square contains four or more trees. This 
;ho(l has recently been renewed in California because, while thoroughly 
Gening the soil, it allows the growing of alfalfa and other leguminous 
[its. to the great advantage of the orchard. 

M iiy orchard owners base the internal between two irrigations on 
examination of the vegetation ; they renew the stream when the trees 
R- visible signs of suffering, i. e. when their leaves begin to change colour 
airl. This method is not practical and it is the moisture content of the 
which should be considered. In the state of Washington there are 
ire or four waterings at intervals of 20 to 30 days, the first being given 
^pril or early in May. In Idaho there are three irrigations, beginning 
lit June 15. In Montana the orchards are irrigated towards July 15. 
just 10 and August 20. In southern California the citrus trees are wa- 
ri six or seven times during the summer at regular intervals. 

The bulletin also deals with loss by evaporation and i>ercolation 
■ witii drainage which, under certain conditions is frequently neces- 
y 

~ Irrigation with Pumped Water in Montana* U. S. A. -- sce No. 336 oi this 
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r , ThP Influence of Fineness of Division of Pulverised Limestone on Crop j J 
^ ' ris well afMemfJand Baeterlological Factors in Soil Fertility. 

N., in Soil Scitncc, Vol. IV, No. i, pp. 19-67+2 Ags., bibliography ol I 2 t pubiiai;^ 
Baltimore, July, 19 * 7 - ^ , xu x .. ' 

After discussing in detail the work published on the hmmg of soils th 
author gives the results of his experiments made on various soils sj 
pulverised limestone passed through sieves of 20-40, 60-80, i(X)-2(«,j, 
more than 200 mesh. These experiments were compared with o,ut„ 

plots with burnt lime. , , 

An increase in the fineness of the lime gave a proportion 
increase in the yield and nitrogen content of crimson clover. I'he fi, 
the lime the more rapid was the neutralisation of the acidity oit 
soil aiid the greater the bacterial processes of ammomfication. lutnfifati 
and nitrogen fixation. In the case of barley, buckwheat and rape.i 
limestone without nitrogen gave yields equal to those obtained with m 
limestone with an application of 660 lbs. of ammonium sulphate perac 
limestone passed through a 200 mesh sieve may be considered as etti 
cious as burnt lime. An increase in the fineness of the limestone decrea 
the lime-requirement of the soil, but the drainage waters show a snia 
losti of ammonia and nitric nitrogen, but an increased loss of calcium, 

26a - Fermentation of JManure Treated with Sulphur and Sulphates : Changes ink 

gen and Phosphorus Content.- akes, j. w. and Richmond, t. E- (Ohio .^^raii'. 
Experiment Station), in SaiV Sct^ncF, Vol. IV, No. i, Pp. 79-So, bibliography r.f :ipiit 


tions. Baltimore, July, iot7 

It is known that the addition of acid phosphate to manure he)]) 
preserA^e the nitrogen, and the treatment of manure with gypsum is al 
common practice. Recently, however, LtpMan and his co-v^’oTkcrs 1 
called attention to the beneficial effect of treating compost heaps ivitli 
phiir and the bv-products of mineral phosphates (“ floats ) which mi 
available phosphorus (i). To study the influence of sulphur and otliu 
terials on the fertilising value of manure as measured by its comiKb 
and effects on crops, the authors carried out experiments with solull 
manure and cow’s urine treated and untreated with sulphur, calciinn siur 
and acid phosphate. The manure was left to ferment in large conbi 
and applied to small plots. The nitrogen, phosphorus, sulphur an> 
matter in the manure were then determined. 

.\fteT 250 days’ fermentation the loss of dry matter in horse im 
mixed with a litter of fine cut straw was; — 32.5 % when untreated, 21 
wlien treated with 342 grams of acid phosphate or 407 grams ot wi; 
sulphate per 30 lbs. manure, and 18.2% when treated with ^ 
of flowers of sulphur per 30 lbs. of manure, Manure treated ^witli ao' 
phate, calcium sulphate and sulplnir only lost about 3.5 .'u ‘^1 ^ ^ 


(i)I,iPMAN, J.O., McI.e.^N, H.C.aucl I.iHT, ll.C.,ThcO.KUlatU»nofSulpUvirin: 
a Means of Increasing the Avaitibility of Mineral Phospliates. Soil Science, \ o ■ 
PP .>3.1*5397 1916 . Id. ?^ulphur Oxihition in Soils and its ElTect on the AvaiLabdtt\ " 
Phosphates. . Ibid, Vol. IT, No. 6, pp. 499-33^- 

[t63-««4] 
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trogcn, whereas the loss in untreated manure was 10.5 %. Both the 
ater-soluble and the citrate-insoluble phosphorus was decreased in every 
ise. During fermentation manure treated with sulphur increased in acid- 
y whereas the untreated sample became alkaline. 

' Sulphur, calcium sulphate and acid phosphate were all very effective 
1 preventing loss of nitrogen from urine. In 5 weeks the untreated urine 
)st 80 % of its nitrogen, that treated with 7 grams of sulphur per 500 cc. 

)St 10 %, thai: treated with 27 grams of calcium sulphate per 500 cc. lost 
,^2 % and that treated with 27 grams of acid phosphate per 500 cc. lost 
■ I 0/ . Sulphur also prevented the formation of ammonium salts, whereas 
dth calcium sulphate 68 % of the total nitrogen was transformed into am- 
uonium sulphate. In urine treated with acid pliosphate and kept in an 
>pen jar for 27 days no ammoniacal nitrogen was formed, but after being 
[ept 3 months in a closed jar it turned alkaline and evolved ammonia. ^ 

{6s - Garbage Tankage, its Composition ; The Availability of its Nitrogen and its Use 
as a Fertiliser, — Schroedkk, l*. J. (Bureau of Soils, U. S. Department of Agricultuit), 
in The Journal oi Industrial and Chemistry, Vol. IX, No. 5 . PP- 

EflstoD.Pa., May, 1917. 

In about half of the towns of the United States garbage is treated by 
;9 companies and municipalities for the extraction of fat ; the residue, 
:alled ' tankage ” is considered as a low grade fertiliser. In 1914, i 200 000 
:0ns of garbage were dealt with yielding, besides the fat, 173 000 tons or 
[5% of tankage, valued at $ i 157000 at pre-war prices, but no^y worth 
ilmost twice as much. If the garbage of all towns with a population 
jf more than 30000 were so dealt with, the production of degreased 
ijaTbage would exceed 345 tons and be worth over 4 million dollars, 
i In some cases the bits of glass, tin, etc. are first eliminated from the 
garbage ; it is then treated by one of the following methods : — 

1) Cooking under pressure with steam (tanking); elimination, as 
^inplete as possible by pressing, of water and fats liberated , from which 
le oil is separated by settling and skimming; extraction with gasoline of 
le grease remaining in the solid residue after it has been dried. 

2) Crushing to render the particles uniform in size ; drying, followed 
y extraction with gasoline ; grinding of the solids for tankage. 

3) Heating with boiling gasoline to evaporate the water and extract 
iie fat. 

Ill some plants wdiere the first process is used the dried tankage is not 
xtracted with gasoline for the recovery' of the fat ; in others the aqueous 
olution is evaporated to a sticky consistency and mixed with the degreased 
ankage which is then re-dried. 

In appearance garbage tankage is a coarse, brown powder, eitlier granu- 
ar nr finely fibrous ; it generally contains bits of bone, crockery or glass in 
proportions varying with the degree of care with which the sorting has been 
carried out. I'he appended table gives the average chemical coinposi- 
;ion of 75 samples of raw garbage and 20 samples of tankage from various 
|)lant.s ; the fat was not extracted from four of these last samples. 


[?«4-S«5] 
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Average composition of treated and untreated garbage. 


Riiw garbage 
Tankage . . 


• Percentages calculated on moisture free basis. 


Attempts have recently been made to use tankage as cattle food bv 
employing flotation methods to remove the hard matter. It is, hotvevci, 
largely used as fertiliser material, to which, by its composition, it is VLtli 
suited. It has only been used successfully as a low grade fertiliser and its 
high organic content makes it of increased value for soils poor in htnims, 

Tankage is sold at a relatively low price because of the general rspinioj 
that its nitrogen is of a limited fertilising value. The author's invtstioa- 
tions show this opinion to be erroneous ; estimations by the alkaline pu- 
mangauate method showed 40 % and more of assimilable nitrogen as com- 
pared to 57 in cottonseed meal, and nitrification tests gave equally gooc 
results. About of the total nitrogen of garbage is soluble in water, anc 
this proportion may be increased considerably by treatment with sulphunt 
acid. 

Seeing that other high-grade organic nitrogen fertilisers, such as cot-| 
tonseed meal and slaughter-house residues, are being used more and moitj 
as food Tot stock, and that garbage tankage contains a large amount of; 
nitrogen, garbage tankage should be more generally used as a fertilhei. 
thus permitting not only of a more complete utilisation of the garbage, but 
also of increased municipal profits, 

266 - Effect of Three Annual Applications of Boron on Wheat (i). — Cook, 1 c .as 

Wilson, J. B. (Bureau of Chemistry, U, S. Department of Agriculture), in the jfi.um 
of A^ficultural Research, Vol. X, No. 12, pp. 501- SO?, bibliography of 6 publicjilioi- 
\Vashington, September 17, 1017. 

In the experiments described, horse manure, containing sufftcim 
borax to kill- fly laiV’^ae, was used as fertiliser on plots on which wheat wj 
grown during three successive years to determine whether boron used as . 
larvicide is detrimental to wheat. At the same time another plot n 
treated with manure containing colemanite (a borate of lime). There wa 
also one plot used as manured control and another used as unmanurecl car. 
trol. The borax was applied at the rate of 154 lbs. of boric acid per aci 
(a quantity sufficient to kill the larvae) during the first year, and at the rat 
of 38.5 lbs. per acre during the two subsequent years. The colemanite,; 
less efficient larvicide, was applied at the rate of 50.75 lbs. of boric acidp 
acre each year. 

In the case of large applications of borax during the first year a con?i(let 
able yellowing of the young wheat plants was noticed and , as compared wit! 


eir't : '“t" 

. : : . »aUt, 


73.7^% 

3 67* 20.15* ; 


5.32%: 

4.92* 


0.27%; 0.70%; 0.43% j 22 (, 0/ 

o.So* I z.jHT \ 3.56* 


(1) See R. Aug , 1916, No. 834. (EJ.) 
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manured control plot, a reduction of 10 ”/□ in the yield during the first 
years, whereas the effect of colemanite was hardly noticeable. In 
last year all the yields were low except that of the borax-treated plot, 
•h was relatively high. 

The wl^at absorbed only minute amounts of boron (slightly more, how- 
froni the borax), and the distribution of the boron was relatively 
orni in the straw and the grain. 

The presence of soluble boron was found in the soil after a heavy ap- 
ition of borax, but not in the other cases. The boron apparently is 
liially combined in an insoluble compound and so 'distributed that the 
(} inches of soil show little total boron after three yearly additions of 
IX. There is no evidence of any cumulative action of boron in the soil, 
i apparently the soluble boron, not the total boron, in the soil which 
Tcs wheat plants. 


- Occurrence [ot Manganese in Insect Flower Stems. — Me. donnfix, c, c. an-i 

RO.\RK, R- C. (Insecticide and Funi^icidc Laboratory, Miscellaneoils Divis'on, Bureau 
if Chemistry, U. S. Department of .Agriculture}, in the Journal of As,ricultUTal Research, 
Vol. XI, No. 3, pp. 77-^-) bibliography of i6 publications, Washington, October i 
1*117. 

To detect the adulteration of pyrethrum insect powder (Chrysanthemum 
rdhrnm] cinerariaejolinm VTs.) Unger (i) recommended testing it for 
presence of manganese, which is absent in pyrethrum stems. This state- 
it has been contradicted by other workers. The authors carried opt 
jititative determinations of the manganese content of the stems and 
n and closed flowers of pyrethrum of both Dalmatian and Japanese 
[in. 

The analyses showed the manganese content of both stems and flowers 
ary considerably, and the difference between the two parts of the plant 
)eso small that the determination of the manganese content as a control 
he amount of stern in an insect powder would be useless. Moreover, 
ethnim from J apan contains more manganese than that from other coun- 
s, owing, presumably to the high manganese Content of the volcanic 
s of Japan. An increase in the manganese content of pyrethrum is 
DHipanied by a slightly higher nitrogen and phosphoric acid content. 
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- The Proteins of tlie Peanut, Arachis hypogae&\ The Distribution of the 
Basic Nitrogen in the Globulins Ataehin and Conarachin. — Johns, c.arl o uk = 

JONES, D. BREESE,iri The Jc^iirrul of Ct ( fmstry , Vol . XXX, No. i , l<p 33- 

Riltimorc, May, 1917. 

In a recent paper (2) the authors showed that the globulins of the pea- 
: tontain a relatively high jiercentage of basic nitrogen ; arachin, the 
“f protein of the peanut, contains 4.96^',, and conarachin 6.55%- 
^se values were obtained by the Hausmann method, in wliicH no correc- 
lis made for the solubility of the pliosphotungstates of the bases, and 
i therefore, lower than those obtained by the Van Slyke method, in 

I ngbr, H,, Flores Chrysanthemi, Pharm. Zl^. XXXII, 96, 6S5-6S6, 1SS7. — Id. 
I'-XXXni, 23, 166-167: — (2) See K. F(b., 191;, No. {RJ.). 
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whichtHscorrection is made. The authors therefore, analysed ihesegt 
bulins by the Van Slyke method and found both to contain argnnnt;, hist 
dine, lysine and cystine in the following proportions : 

Percentage oj Basic Amino-acids in the Globulins of the Peanut 

Arachin Conaracliiu 

II. 14.60 

SS 1 . 8 ) 

.58 S.04 

o.Ss 1.07 

C^^tine ■ ,L t r, 

The agures for cystine .rre undoubtedly too low as they repr^ent only the rjst. 
which escaped destruction during the hydrolysis of the proterns with hydroehlone J 

The two globulins also give a marked reaction to tiyptpphane. G® 
sidering the high proportion of lysine in the proteins of the peanut 
peanut meal (which contains about c8 % of protein [NX 6^2 5] when 
from whole nuts, and 45 % when made from shelled nuts), both ^ 
be advantageously used to supplement diets deficient in lysine O. fi 
example, gUadin, the protein of wheat, only contains 1.2 1 /„ o^f 

Jn th; protein of maize, contains none at all. On the other ha. 
legumin of the pea and phaseolin of the kidney bean are relatively net: 
lysine, containing 4.29 and 4.58 % respectively. 

,69 - Sedoheptose, a New Sugar from Serf|/m 

HUDSOt^, c. s., it! The Journ.il of Biological Chemistry, \ ol. XXX, NO. i. . p. 6 . , 

BiUitnorc, Moy, loi?- r j x ^ h / 

The aqueous extract of the leaves and sterns oi Sedum spectahdnr. 
tains a non-fermcntable, reducing sugar. Analyses of its cry-staUme pte 
and bromo-phenyl osazones show it to be a new heptose which the .Uitko 
call sedoheptose. By reduction of a solution of the sugar with “ 

»am two heptahydroxy alcohols, designated as a and p sedohcptitol lu 
obtained. In all probability sedoheptose is a ketose, bromine d«sr 
oxidise it and the two above-mentioned alcohols probably rebUd 
reduction. 

270 - Influence of Hydrogen-Ion Concentration of Medium onthe ReproteU* 
Alfalfa Bacteria. - FRED, B. R- and loomis, n. l f d 

University of Wisconsin), in ihe Journal of fhuierioloc^-, VoL J 

I fliagram, biblio-taphy of 7 publications. baltimorc-London, ^o^ ember, .> ^ 

Miciiaelis, Ceark and ohers have shown the hydrogeii-iou concent 
tion of the medium to have a great influence on its reaction and the 

(i) O'^BORVE and Mendel {Journal of Biological Chcmi'^tiy, Vol. XV 11. p. 
otter 5 vorkors have sh.isvn that lysine is esscntiTl to the growth of aniniali. 
iiients (Hopkins. F. G.. Journal of the Chemical Society, Vol. CIX. p. 620 . X9‘'>. - ^ 
that the uninnl ors^'niism cannot synthesize lysine vvhich must, therefore, be sun. f-i 
ftiod in sumcient quantity to ensure normal growth. 

OSBORNEaad Jones {American Journalof Physiology,\‘(j\. XXIV, p. 43^ » ^ 

followiDg .litfcrcr.! rcrcpnlaiies nf lydne in the muscls substance of difTercnt anmia.s ■' 
(f«(cu irradicn.), 177%; l>nl>r.ut IHihpaslossus 7.15%; chicken, , -i ' 

7 . 59 %. See also B, Jan., IOHm Xd. 72. <Ed.). 

[S68-n*] 
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\ processes. Certain species are very sensitive to slight changes, whereas 
lers develop in a medium having considerable variation in reaction. The 
tiior studied the effect of this reaction on the growth of B. radicicola 
m alfalfa. 

As culture medium was used a mannitol solution composed of mannitol 
gm., magnesium sulphate 0.2 gm., monobasic potassium phosphate 0.2 
sodium chloride 0.2 gm., calcium sulphate o.i gm., distilled water 
}0 cc. This solution was divided into 24 parts of 100 cc. each, and the 
iction changed by the addition of N/iO sulphuric acid or sodium hydro- 
le, The hydrogen-ion concentration was determined immediately after 
iculation and again two weeks later. The results, given in tables and 
igrams, show that the change in hydrogen-ion concentration is much 
;ater with a given increase in acidity than for a corresponding increase 
alkalinity, especially after bacterial growth has continued for two 
eks. There is a correlation between “hydrogen-ion concentration ” and 
Towth of B. radicicola of alfalfa This bacterium is much more sensitive 
sulphuric acid in mannitol solution than to gram equivalent amounts 
sodium hydroxide. The results confirm those of Pruciia [New York 
ricMliural Experiment Station, Cornell, Memoir 5, pp. 41-47, 1915), who 
ind that normal hydrochloric acid is much more injurious to the multi- 
cation of B. radicicola of alfalfa than equivalent amounts of normal so- 
im hydroxide. The apparent resistance ^of legume bacteria to alkali 
‘ms to be due to the slight concentration of hydroxyl-ions in the manni- 
soUition, The highest count was obtained in a neutral solution ; small 
louiits of alkali had very little effect on tlie number of bacteria. On. 
i other hand, acid in gram equivalent amounts seriously retarded or 
libited growth. The relation of “ growth “ to " hydrogen-ion concentra- 
n ” remained almost the same after two and four weeks. 

The cun-es representing the hydrogen- ion concentration of mannitol 
iition before and after the growth of B. radicicola show clearly that the 
icentration changes under the effect of the growth of the bacteria, which, 
parently, bring about changes in the reaction of the medium favourable 
tlieir reproduction. 


- Influence of Position of Grain in the Cob on the Growth of Maize Seedlings. 

— Hals TED, Bye on D. and Owen, Earle J., in th(‘ Jouttiiil of the American Soric^y of 
ifiTOMmy, Vol. IX, No. 6, pp. 267-275. Wa'hinpjton , D. C., Siepteruber 25, 1017. 
The experiments were made at the New Jersey Agricultural Station 
5 ears of each of 20 representative varieties and crosses of maize. The 

lins from each oar were divided into 10 equal lots, each representing a zone 
the car, ranging from the butt to the tip. The average weight of the grains 
wh zone of 2 of the 5 ears was determined, and 25 kernels from each lot 
mted I inch deep in a greenhouse bed. In the butt and the tip zones 
- smallest perfect kernels were chosen; in the others they were taken at 
idom. The plants were harvested 17 days after sowdng. 

The emergence of the tips of the seedlings was recorded daily and the 
^rages calculated from it. At harvest time the viability, weight and 
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length of the seedlings were recorded, and the vigour and variability 
ced from them. By averaging the 5 units in each set, a series of tables 
obtained showing the relationship of the position upon the cob to the follo^ 
ing particular characters under consideration : i) weight of grain ; 2) sp 
cific gravity of grain ; 3) emergence of seedlings ; 4) viability of 
5) weight of seedlings ; 6) length of seedlings ; 7) variability in length. % 
ble T gives information concerning the average weight of the grain, Tab 
II the order, of the 7 characters considered; No. i represents the ininiin\n 
No. 10, the maximum value of the averages 


Tabi.k T. — Average weight (m centigrams) of grains of 20 

of com in each of 10 zo?ies from the bvU to the (ip of (tie ear. 


varieties ^ 



I 

2 

3 

l^ongfelk w : 

43 

44 

43 ■ 

Hickory iCing 

52 


56: 

Goldeii Queen (ripe). 

16 

17' 

16 

Golden Queen (unripe) . ■ 

6 

6 

7 

Champion White Pearl . 

40 

39 

38 

Reid Yellow Dent ... 

29 : 

29 

28 

Iowa Silvennine . - . | 

32 

32 

32 

Boone County White . 

40 

38 

38 

King 100-Day .... 

40 

38 

30 

Early Eenming 

34 

• 35 

35 

Brasnlian Flour .... 

3^ 

31 

31 

Stowell Evergreen . ■ 

3<’ 

28 

27 

Black Mexican .... 

28 

30 

29 

Country Gentleman . 

iS 

15 

15 

Golden Bantam ... 

26 

27 

. 27 

Crosbv Earlv 

25 

25 

24 

(iolden Queen X Hickory 




King, 

26 

28 

29 

Squaw X Countiy Gent- 




leman 

25 

25 

25 

Golden Queen x Cham 




pion While Pearl . . 

27 

27 

26 

Goklen Queen X Brazi- 




lian Fleur 

24 

24 

24 

Total ’ 

S9I 

59S 

5Sfi 

A verui^e ■ 

»t.« 

S*.T 

*9.4 


Zone 

: I i 

’ • 

ill; 


4 

5 i 

6 

7 i 

. 6 

9 

ni . 

42 

42 

40 ! 

39 1 

37 

35 

31 1! 

53 

53 

51 ! 

48: 

46 

46 

42 SI 

16 

^5 

12 

*3 

13 

1 2 

10 II 

7 

7 

7 : 


5 

4 


37 

37 

35 . 

35 ’ 

34 

33 

J1 

28 

27 

26 ' 

24 

22 

20 

17 !i 

31 

31 

29 

28 

27 

27 

24 !! 

37 

35 

34 i 

33 

32 

31 

2 b Jl 

36 

36 

36 

36^ 

34 

33 

2& li 

34 

32 

32 

32 : 

3T 

31 

29 51 

31 

31 

1 

29 : 

28 

27 

24 ;i 

26 

26 

25 

25 i 

24 

23 

21 Ji 

29 

29 

28 , 

27 : 

26 

23 

2a 

M 

M ; 

13 

13 

14 

J 2 

11 « 

27 

26 

26 1 

24 ; 

23 

21 

iS n 

23 

^3 

22 ! 

20 ; 

2t 

^ 18 

r li 

28 

28 

27 

27 

25 

23 

iSi « 

24 

24 

23 

23 ; 

22 

22 

18 tJ 

27 

2 (> 

25 

24 i 

22 

. 2 '- 

18 l< 

23 

23 

22 

21 1 

21 


[8 « 

STS 


S4S 

539 

S98 

481 

iU 

*8.8 


*T.S 

SS.S 

*5.4 

' *4.1 



Thus, for the general average, with the exception of the butt zoneJ^ 
weight of the grain decreases from the butt to the tip. 
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Table 11 - — Order of the averages for the characters studied. 

\ Zone 


Height of grain oiioi 8, 7 6: 5! 4| 3: 2 \ r 

fpeoific gravity 4! 5; 7' 8 i g-iio, 6; 3! 2; i 

iniergencc M ^ ® ^ : 7 ; S i 2 4 j 3 

lability 1; 3 | 4;^'^ 7 : 9 ; 6 8 ; 5! 2 

fi^ur. zl 9 ' 8; 10: 7: 6! 51 41 3I t 

length . . . : 2 ' 3 , g I ro ; 8 ; j \ U ^ 4 i i 

fariabilit) . 10 | 8 3 5 41 2 \ t ' i' 7! g 


I The specific gravity r:mges from 1.35 in Oolden Queen to 1.16 in Brazilian 
Flour. The sweet corns have a high specific gravity, due to their low starch 
jiiid high sugar content and the horny texture of their endosperm. The 
poss between the two above-mentioned varieties has a specific gravity 
^^niost exactly intermediate to the two extremes — 1.26 ; the other two 
osses are also near the mother plant. In a general way the specific gra- 
tv decreases in both directions rather regularly from tlie middle of the 
ir. If 5 groups are made from base to tip, the totals of the ranking fig- 
:esare 9, 13, 19, 9, 3. ^ This shows that the decrease i,-. much more rapid 
;the upper than in the lower half of the ear. If only 3%roups are made, 
imdy.the basal three, the middle three, and the 4 upper zones, the averages 
[the specific gravities are 1.25, 1.26 and 1.24. 

As regards rapidi ty of ger min at ion (time between sowdng and emergence of 
le tip) . the average for all zones is somewhat less than one w^eek (6.44 days) . 
he butt zone emerged the (.[uiekest (a little. over 6 days), while the zone 
i>t above it took 10 hours longer and was the slow’cst of all the zones. There 
as a fairly uniform dccrea.se in time for emergence from the 2nd, to the 
•th. zone. This is in correlation with the specific weight, i. c. the lighter 
grain the more rapid is emergence. 

The general average of the viability of the grain was 91,91 %, although 
te unripe ears of Golden Queen only gave 67.87 %, Brazilian Flour 
lV}4 % and Stowell Kvergreen a little more. As has been alw ays observed in 
revious studies sweet maize, as a group, has the lowest \'iability. The maxi- 
mum viability is found in the 4th. zone (94.44 %) ; the minimum in the basal 
One (87.68 %), whicli is closely followed by the tip. The five best zones 
fcthe central one and the two contiguous to it on either side. Whereas 
be heaviest grains are in the low’er half of the ear, those of greater density 
ud viability are in the middle zones. 

The vigour is expressed by the live weiglit of the plant minus the weight 
'f the grain from which it sprung. For the whole ear the averages of the 
0 varieties 01 crosses tested (see Table I) were (in grams) : — 2.277, 

082, 0.356, 2.744, 1.339, 2.374- 2.134, 2.105, 1.911, 1. 155. 2.447, 

■%, 2.326, 2.198, 1.777, 1.898, 2.272, 1.C328 ; the averages for all the 
'arieties and crosses for each of the 10 zones are: — 1.893, 2.125, 2.116, 



302 AGRICUyriTRAL BOTA^^Y, 


CHEMISTRY AND PHYSIOLOGY OF PLANTS 


2 T« 2 004 2 064, 2.010, 1.966, 1.896, 1.503 : the general average forajJ 
2 133. 2.094, ^ aU the zones was 1.980. These resulti 

as regtrcls vigour, the best grains are those in the lower hali „ 
r witrthe exclusion of those at the butt, which are very weak. TkJ 
the ear, with the . decrease in vigour from the 6th. zone to the tip, 

S c“d..i.n b«w«. vabiKy ..d 
the morviable seeds a^ the most vigourous, and the same naturaUyap 

^’^“variabiliTt^vM^^ with weakness but to drtetm„ 

to what deg ee, measurement of more than 2 500 seedlings must ^ takep 
In Tther wLs viabUity and vigour are negatively correlated with vaa. 

A set of strong plants is more uniform than one of weak seeding, 

v“iay ..8.».iy to T*”; ‘ 

?;t£srss.ryr^=« r-. 

miacuc 01 lihc c , to nf the ear reiecting those fromtl 

planting ^/'^^YourXper zones. This would be a more rigorous metk 

than xrnow in use, of discarding a few of the grains from the butt a, 
tip of the ear. 

rraft Hybrids Observed on Olive and Maple Trees in Italy. - L-iuiia 

Yel^V xTt P 17 + I coloured plate. PLaceuza, January x5, rp.B, 

The coionred plate shows a Cannellino olive tree with w^te fruit whe! 
when grafSon a Caiazzana olive tree with black fruit, produced white ai 

black olwes^^^^^ maple is also reported which, when grafted on a gre 
maplt bore a branch having all the characters of the green maple and* 
of those of the variegated maple (i). 

U73 - The hulea Branch of the SvalSt Station, North Sweden. - 

TiiskriU. Year XXVII, Pt. 5, PP- , 

Svalof and Lule4 are separated by more than lo degrees of latitude, 
the physiographical conditions of each differ widely (2), especial y w c 

i„ ,a,. 'The contrast between uorth and sou.h is still more marked “ 

cultivated ptuntsif the part ot tbe yearfreefrou.frosts.scou.d^a^ 

the last spring frost occurs, on an average, on June 1 5, and the hrst autumn iro 
tha I tro.t.,ree period bardiylaals 7= days; at 
months without any frost and, in the Island of Ven [Oresund), 6 months, (om. 
Schwe-den, Vol. i, PP- 43-4^, Stockholm, 1913)- 

[tit-tti] 
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owtli ot cultivated plants is concerned . The aim of the selector is to 
lite in one variety the characters “ intrinsic yield ” and “ resistance to 

I most unfavourable meteorological phenomena in a given locality, 
he intensity and distribution of the meteorological phenomena at Sva- 
tnd IvUle& differ, it follows that varieties selected at Sval5f do not stand 
same chance of success when introduced into Norrland. Experiments 
his subject gave absolutely negative results and it was, therefore, de- 
d to form a special centre of selection for the north of Sweden — the 
branch Station. 

Earliness. — All cro|)s, esi)ecially cereals, in proportion as they 
V further south, have a shorter period of growth which allows the 
it to attain and exceed the ri|>ening stage during the short summer, 
it degree of earliness is required for the conditions found in Norrland ? 
iras thought possible to solve this question by using in selection va- 
les from the northern districts, but it was soon seen that the place of 
in is no guarantee of succees. Thus, for example, among the barleys 
m in the Norrland aree arly and late varieties. As a whole these varieties 
iwer fairly well to the average climatic conditions and annual varia- 
QS, hut, when separated and grown in pure lines, they may give negative 
tilts. The variety No. 01243, a six-rowed barley, isolated at Svaldf 
m material sent from Eulei, when introduced into Norrland, proved 
date, ripening about a week after the local types. Nos. 01201 and 01222, 
-rowed barleys from Dalarne (central Sweden), on the contrary, proved 
Norrland, as early as the northeni types. This may be explained by the 
i that every variety transported from one district to another shows 
lendency to adapt itself to the new conditions by developing the neces- 
y characters. In southern Sweden the earliest forms of a given type 
id to decrease their degree of earUness, or to make it disappear altogether, 
lereas it is very difficult to show very small differences, of two days for 
imple, differences which, in the north, corresponding to the limits of 
bibution, are of special importance, for two days more or less for a cer- 
In variety may make aU the difference between ripening and not ripening. 

I I What has been said for earliness also applies to resistance to cold and 
eases. 

I Characters op the straw. — In Norrland growth is even more rapid 
egular than in the southern districts ; the barley No. 01 201 which, at 
f, has a short stem, when sown in the north has a much longer stem, 
subject to lodging. This modification, however, is not equal and pro- 
mate for all varieties. Thus, for example, Findelen No. 0161 and 
164 (from plants gathered by the author at Findelen, near Zermatt, 
edand, at an altitude of about 6890 feet) developed culms of equal 
iboth at Svalof and at EuleA (length of culm about 2 feet). In order 
ss a just opinion on the character of the straw, experiments must be 
d out in the district to which the variety is destined. 

Wn yield. — The earliness, structure of the culm, res’ stance to 
and disease, which, as has been seen, vary with the environmental 
tions, have a marked influence on the yield, so that even the charac- 

[*T»] 
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ter " productivity changes in diiferent places. Earliness does not sii|{ 
to guarantee the strength of the yield at higher latitudes. A striking examjj 
of this is given by the very early six-rowed barley, Svalof No. 01201, 
ing the years 1894-1904 this barley gave an average of 19. ix cwt. ptt acn 
a yield much below that of the Chevalier variety, 23.57 hi 

may be explained by excessive earliness (in the south at least) accompaiiit 
almost always by decreased productivity. If, however, 19.11 cwt ai 
not much at Svalof, the^^ represent a fairly good harvest in Norrland. 
tempts have been made to introduce the barley 01 210 in Norrland, litjj 
although it was sufficiently early, the results as regards yield of grain 
far from encouraging. I 

The attempts to introduce into the northern districts types seleti 
at Svalof go back to 1904, the year in which a series of comparative tests w 
37 varieties of barley, 21 six- rowed and 16 two-rowed, was carried out 
Lule&. 

As regards two-rowed barleys, repeated attempts made even witht 
very early varieties, such as 0116 from Westergotlaud, 0161 and 0164 fir 
Findelen (Switzerland), wvre all completely negative. On the otlierhai 
among the numerous varieties of six-row’ed barley studied re]:)eat?d 
were distinguished 01209, 01222 and 01225, fairly early and good produce 
01209 least, also having a large, well- formed caryopsis. The varit 
01206 from Dalarne deserves si>ecial mention. Axel Ulander states tli 
in 1908 this variety was still earlier than the very early native bade 
of Joukasforvi and Pasala. In spite of these few exceptions the Sva] 
varieties have gradually had to give way before those selected at Lulf 
natives of the Norrbotten coast, or the province of Tome&, or else collect 
from the TulcA district. 

274 - Experiments in Field Technic in Rod Row Tests.— hayks, h k, au-i arn\, a ( 

in. the /owrnfl/ of Ai^riciUturai Rcseanh, Yol. XI, No. 0, pp. 390-419- Wa^hinytur, Kovfl 
her 26, 1917. 

The lack of uniformity in selection methods sometimes makes itdifi 
cult to compare the results obtained by different workers. While tiievei 
nature of the investigations excludes the use of exact rules, as in cheinisS 
and physics, it is, nevertheless, possible to standardise the metliofbsji 
to decrease errors in the estimation of biometrical data. 

Where cereals are concerned, the size and shape of the plots, lliccoi^ 
petition between them or their reciprocal action, soil heterogeneity, J 
all factors which have a considerable influence on the yield, andiii;^h 
difficult to estimate, because many of the figures are not strictly conipJ 
able. The authors have attempted to find a method td reduce these souk| 
of error to a minimum by a series of field experiments with barley, osl 
and wheat, which aimed at determining: — 

1) The effects of competition between adjacent rows of cereals j 

the same and of different varieties. i 

2) The planning (length, spacing, number of rows) which will 

effectually reduce to a minimum the effects of competition. ^ 
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3) The number of times an ex]3eriment must be repeated to elimin- 
e errors due to heterogeneity of soil. 

Kach of the experimental plots, adjacent one to the other, contained 
rec 18-feet TOWS of cereals. The rows were t foot apart. In other words 
ere were two border rows, one at the left (h), the other at the right (R), 
jd a centre row (C.), This arrangement is shown for one plot in the 
[lowing figrtre, which also includes the adjacent rows (A) of the two 
ots on either hand. 



A, — UFFECT or THU HEIGHT OF THE AUj.-lCEM LI^Eb OX THE YIELD 
FTHE BORDER LINES OF ANOTHER VARIETY OF THE SAME SPECIES. — 
here was one plot for each variety, arranged as described above. At 
irvesttime i foot was discarded from each row, reducing the length con- 
dered to 16 feet. 

To compare the yield in grain the following method was adopted; — 

: the left (L) border row' yielded more than the right (R) border row% the 
alt was cnnsidere<l positive and the difference expressed in + bushels 
r acre ; if the rignt border yielded the most the result was considered 
lalive, and the difference expressed in - bushels per acre. 

The height of rows adjacent to the border rows of another plot were 
tnpared in the same w'ay. If the variety near the left border w'as higher 
an the variety near the right border, the result was posiiixje, expressed 
T inches and centimetres ; in the opposite case the result was negative, 
pressed in - inches and centimetres. 

With the results obtaimxl tables where drawn up showing the coirela- 
m between difference in yield and difference in height, such as the follow- 
i (see p. 306), concerning barley. 

The figures given in this table made it possible to calculate (by 
tVENPORT's formula) a very high negative coefficient of correlation: 

0.519 0.065. The height of the rows of barley adjacent to 

£ l:K)rder rows of a neighbouring plot thus has a decided influence on 
€ yield in grain of these border rows ; the greater this height the lower 
Ihe yield. 

The same applies to winter wheat, where r = — 0.337 + 0.097. 

There is, however, but a very slight negative correlation or even a 
ghtly positive relation in oats and spring wheat. 
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Correlation between the difference in yield betuiieen the border rows of ont 
variety and the difference, in height of adjacent lines of other varieties. 


Differetue in yield of 2 border ron’s of ike same variety (()ush«^s pet acre) 



such or such a combination between di0.crence in yield and difference in height. The tota 
of these figures fur each class are given outside the border on the right and at the LoUd 
and give a total of 5T varieties, shown in the right-hand bottom comer. 


B. — Effects of the adjacent dines on the yiedd of the bordi 

ROWS OF A different VARIETY OF THE SAME SPECIES. — These effects Efi 
determined as in the preceding case. The results show them to belesstlii 
the effects produced by the height of adjacent lines. The negative coef 
cient of correlation was again highest for barley — r = — 0,394 +^**^7 
about 6 times the probable error, followed by that of spring vrbei 
_ f — 0.290 +_ 0.087, The other cereals had very low positive coff 
lations, except in the case of winter wheat, where r = -f- 0.315 
These positive coefficients might be due to soil heterogeneity. 
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C. - VARlABIUTy OP BORDER ROWS, CENTRE ROWS AND THREE-ROW 
OP CONTROL PLOTS. — The cereals studied are Haynes Bluestera 
heat, Turkey winter wheat, I/igowa oats and Manchuria barley. The 
3rder rows were found to vary much more than the centre rows, as the 
blowing figures, ^ collected at the Minnesota Plant Breeding Nursery and 
anp Crops vSection, show, 



[ j Diflerciice bet ween 

Cereal i ExpeTiment field i coefficient ol va- 

' riability of border 
i aod central rows 


avues Bliiestem whft t 
nrkey winter wheat 

Igowa oats 

aneburia barley . - . 


\ Plont Breeding Nursery 
\ Pann Crops variety test 

i Plant Breeding Nursery, . . . 2.74 + 1,509 

I Farm Crops v;iriety test 0.94 + 1.838 

^ Plant Breeding Nursery. . . ‘ 3.93 + 1.230 

' Farm Crops variety test . . 2,64 1.613 

' Plant Breeding Nursery to. 91 ’ 4.20S 

I Farm Crops variety test . . , 3 63 1.386 


2,90 + 1.788 
f -35 31 1-390 


The greatest differences are between barley, then between oats ; they 
:e but slight in spring and winter wheat. 

On the other hand, a comparison between the coefficients of variability 
’ yield between the centre ro3vs and the three row control plots gave the 
llowiiig results : — 

Oats. — Negative differences, i. e. the yield of the centre rows varies 
s than that of the three-row plots. 

Barley. — Very slight positive differences ' — 0.55 Hh 2.596 and 
^ 0.993. 

Winter and spring wheat. — Marked positive difference : —1.65 + 1.313 
d 2.94 + T.699 for the first, and 0,61 + 1.215 and 2.95 + 1.535 for the 
■ond. 

In wheat, therefore, the average yield of the three-row plots varies 
s than that of the centre row, but the difference is not sufficiently great 
justify the extra labour which would be required to compute the yield 
the two border rows apart from that of the centre row. 

From the results obtained the following conclusions were deduced : — 

1) There is maiked competition betw’een rows i foot apart. In 
action work, therefore, it is best not to sow only one row per ear, but to sow 
ree-row plots, as the two border rows have a protecting action. 

2) In calculating the yield it is unnecessary to consider all the three 
but time and work may be saved by considering the centre row only 

Its variability is almost equal to that of the tliree row's together. 
Repetition of tests in order T<kREDtxE the errors dee to soil 
^kogenkity. — In the experiments described the control plots were 

[S74] ' 
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also used to study the efficaciousness of such repetition. Throe rep^tj 
tions reduced error by 25 to 50 % ; 9 to 12, reduced the error to a mini 
mum, making them alnvost negliceable. 

273 - Correlations Observed in Continuously Cropped Barley, in U. S. A. 

No. 289 of lids Review. 

276 - A Method for Determining the Percentage of Self-Pollination in Maize, ^ 

W&LLEK, A. E-, in the /carnal of the American Society of Agronomy, Vol. IX, i 

pp. 35-37. Lancaster, Pa., January, 1917 - 

In the maize endosperm which results from fusion of the second uu- 
cleus of the pollen grain with the two polar nuclei, the yellow colour isdo 
minant to the white. If, therefore, a white variety is fertilised with tlf 
pollen of a yellow variety, the resulting ears are hybrid, certain grains hay. 
ing the dominant yellow colour of the male parent, in accordance withths 
phenomenon called " xenia " (i) by I^oCHE. 

The author used this phenomenon as an indicator to estimate indirectly 
the degree of self-fertilisation in maize, applying it as follows : — in a fidi 
of yellow corn he placed, here and there, two or three plants of white maize, 
At the time of tassel ling tw^o of the three plants in each hill of white maia 
were detasseled ; the third plant served to measure the degree of s4 
fertilisation on the basis that the white grains would be self-j>ollinated, 
the yellow grains the result of cross-pollination (xenia). 

The varieties used were Reid’s Yellow Dent and Wing's Hundred-Day 
White, which are particularly well adapted to cross-fertilisation since thev 
flower about the same time. Of 36 ears, an average of 5.13 % were sell- 
pollinated, but, for the reasons given in § 3, this does not represent the per- 
centage of self-pollination which might take place under field conditions. 

It should be remembered that : — 

1) It is not always easy to distinguish the white grains from theyelloir 
grains, which may be very pale. This is perhaps due to the formation in 
the endosperm of only one set of yellow determinants, brought by the second 
nucleus of the pollen grain, as against that of 2 sets of white determinrh 
contained in the double endosperm nucleus. 

2) If, instead of comparing only 2 characters of the endosperm for 
colour (white and yellow, that is, one pair), the author had compared 2 

of characters, concerning, for example colour ” and " sugar content 
the classification of the grain would have been greatly facilitated. It isi 
however, difficult to obtain sweet white varieties which flower at the same 
time as yellow field com, and to do so a series of plantings would be neces- 
sary, 

3) In the field the percentage of self-pollination is influenced by 

(r) When a female ftoiver is fertilised by the p;)llcn of another variety or species, thensul'.- 
ing fruit may show, in its endosperm, besides the embryo of the hybrid, also the charade 
belonging to the fruit of the male parent. In his work called Die P/tantcnmischlitWi^^ 
CHE calls this phenomenon xenia. — See als* Baur, ErwTN, Einfuhrung in die 
Vererfmn^slehre, p, 213- Berlin, loir, {Ed.) 
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;iire, Spacing of rows, the direction and strength of the wind, atmospheric 
iistitre, so that the sources of error can only be eliminated by repeating 
, experiments during several years. 

. - The BelatioD of the Vigour of the Maije Plant to Vie Id. — Grantham, a. e , in the 

Jmtrndf of the American Sociely of Agronomy, Vol,IX,No. 7, pp. 340-343. Washingtoa, 
0. C., October, 19 J 7. 

The experiments' described were carried out at the Delaware Agii- 
tural Experiment Station, Newark, to ascertain the relation of the vigour 
the maize plant to its yield in grain. Of two plants grown in the same 
one was much stronger and vigorous than the other. About 100 such 
iits were chosen and grown under identical conditions, the bills thinned, 
ithe stronger plant removed in 50 cases and the weaker one in the other 
cases. 

The two groups were distinguished by : — a] a considerable difference 
the date of tas.seling (August 5-12), the weaker plants being much later 
m the others ; b) height, measured every 8 daj's after thinning, from June 
to September 18, The extreme measurements were ; on June 25, 4.7 
1 ().2 inches, and, on September 18, 98,0 and 107.3 inches respective! 5^ 
the weak and strong plants. 

The following table gives the most important results of the experi- 
;nts: — 

DisfrihHfion of ears from ^iron^ phnis und from weak plants. 


Ntt ruber of ears 

eijMotsar, 

Number of ears 

Weight of ear, __ 

Strong stulfcii Weak sbalks 

Strong stalks Weak stalk: 


(!- 30 

0 

5 

joo 350 

II 

■f 

}0-100 

0 

3 

350-4CO 

8 

I 

100-130 

3 

1 0 

■100-450 

2 

0 

13') -200 

t 

9 

450 300 


0 

2i K'- '50 

7 


500 350 

I 


-•30-300 

is 

0 


46 

•IS 


This table sliow’s that .strong stalks tirnduce no ears under 100 gm. in 
ight, whereas, of :|<S weak stalks, in produced ears weighing less than 
3 gm. Hore than half the ears from strong stalks weighed more than 
JgEn., while of those from weak stalks weighed less than 200 gm. The 
ong plants are also distinguished by a liigher yield in grain (221.7 gm. 
f -toig stalks, 109.6 gm. for weak ones), the weight of the cob (41.7 
'■and 38.8 gm,), and a lower percentage of cob (19 and 24 respective!}'). 
There is. therefore, a positive correlation between ugour and yield (i). 

!U lite total weight ol the plaijt is in diwet ratio to the total weight of tlio caryopses 
t also pRuwiRTH, C., Die Her iiiniiciriuhiVDichen Kidt\irpii«.nu'i\f jnd Kd., 

'h II. 9, Iterliji, 1909). [Ed.) 


iSl€-tri] 
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278 - Correlations between Ear Characters and Yield in Maize (i). — tovE, h h 
ntid Wentz, J. B., in Journal of the Aitietican Society of Agronomy, Vol 
No. 7, pp. 3»5-322. Washington, October 22, 

A summary is first given of the results obtained by workers who, in sel^f. 
tion for a given character, chose the two extremes, and sought to establisi 
the relationship between this character and the yield (2). The author tbq; 
describes his own experiments {at the Department of Plant Breeding, Cornel) 
University, Ithaca, N. Y.) in which he chose, {of each character studied 
ears near the average type. The maize used was Cornell No. 12, a ydlo^ 
dent variety selected from the Punk Ninety Day variety. In a table aju 
shown the correlations obtained for all the characters in each of the 5 
during which the experiment lasted. 

Below are given, in Table I, the general averages for the characters 
studied during the 5 years 1910-1914, and, in Table II, the tneau per, 
centage of grain in the ears of a few of the highest and lowest classes witi 
the mean yield, of these classes. 

Table I. — General averages of the characters studied. 


JCar characters correlated with yield per stalk 

— 

Aveta^'C 
(19:0-1914) 1 

Length 

cm. 

2I.3S2 0.04; 

Average circuinference. 

- . cm. 

15.278 ^ 0,M- 

Ration of tip to butt circumference 


0.859 - o.c^l 

Average circumfeioncc of eoh 

cm. 

9.2*89 0.0: ^ 

U'eight 

cm. 

- 73 - 04 S : o.gjj 

Percentage of cr un 

. . % 

85.252 ~ n.OTj 

Average weight of kernet^ 

gin. 

0.283 :r 

Number of rows . 


l 7.004 C».0!4 

.Vverage length of kernels 

. . cm. 

1.314 

Average width of kerno’- 

cm. 

O.79S ■_ 0,00; 

Yield per stalk 

. . lbs 

0.727 D.w: 


(i) ,St;e also R. February igi8, No. 148. {fd.J 

(a) W'lUOAMS, C. C>. (Com Experiments, Ohio Agricultural Experiment Station Bullc\ 
282, 1915), selected ears for themaxiinnm and minimum extremes of the characters lenirtli': 
ear, shape of ear, filling of tip, indentation of kernel, weight of ear and percentage of gw 
In selecting long and short ears he obtained a difference of only t . 39- bushels per acre in a i 
year average peld in favoiir of long ears. In selection for shape of ear, tapering ear? saT».^se 
cylindrical ears in average yield daring a o-year period by i .&5 bushels per acre. Eight yrdis 
f election of bare and filled lips gave an average dii^erence of 0.34 bushel per acre infa'''>u 
of filled tips. Seven years' selection of rough and smooth dented edrs gave an average dif 
ference of 1,76 bushels per acre in favotir of the smooth type. Seed ears averaging 88.16“ 
of grain gave a 6-year average yield of 64.6.^ bushels per acre as compared with 65.06 busk* 
from ears averaging 76.38 % of grain. 

Hartley, C. P. (Progress in Methods of Producing Higher Yielding Strains of Corn, 
Department of Agriculture Yearbook, 1909, p. 309), tabulated the yields of 4 varieties iff 
6 years, including xooo ear-to-row tests. He found no relation between the characters of 
ears and 3rield. 
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— Mean percentages of grain in the ears in a few of the highest and 
lowest classes, with the mean yields of these classes. 


911 

912 
9^3 
914 


— — 

; High 

classes 

Low classes 

Year 

Percentage 

Yield per stalk, 

Percentage 

Yield per stalk, 


of grain 

pounds 

of grain 

pounds 


'i 

87.074 

0.S22 

81.676 

0.859 


88.563 

0,624 

79-375 

0.677 


87,158 

0.672 

80.750 

0.738 


. 1 88,447 

0.602 

80.7I4 

0.847 


■ 87,235 

0.65 1 

82,750 

0.645 

Average . ■ 

87.59< 

9,(93 

SM93 

«,T93 


>Io>JTGOMEKY, E. G. (Experiments with Corn, Ncbrasa- Agricultural ExperinuniSinUon, 
dUtin 112, ^909), during many j-ears selected earsfor the characters shape of ear, shape of 
tnel and size of ear. He concluded the results were slightly in favour of lung ears ; the size 
the ear depends too much on environment to be of any importance ; a medium depth of ker- 
•1 is to be preferred. 

PEARL, Raymo>!D and Surface, Frank SI. (Experiments in Breeding Sweet Com, .Vfatne 
^rkullural Experiment Station, Bullctini^i, igxc), carried out, from 1907-1909, a large num- 
ETofear-to-row tests with sweet coni. One of their conclusions is that there is no relation 
it ween the cxtenial seed characters and yield in sweet corn. 

Sconce, H. J. (Scientific Corn Rrecding,Proac‘i//rt|is of the American Breeders' Associatiort, 
)l.\TI,p.4t, 191 1) tested Reid Yellow Dent and Johnson County White maize for 5 years. He 
and that ears of these varieties with iS and 20 rows of kernels gave better yields than those 
thmorc than 20 or less than iS rows. Averaging the results of 4 years he found that, with 
lid Yellow Dent, the best yields Avere obtained with kernels having small germs, and with 
Jmson County White, with kernels having large germs. In correlating 3rield with shape of 
icel he found that, in both varieties, square slir>uldered kernels showing asmall space be* 
:en the rows at the crown and tip gave the liest yiehls. 

McCall, A, G. and Wuefxer, C. S. (Ear characters not correlated with yield in com, 
■arnaj of the American Society of Ap'unvmy , A"ol,V, p. 117, I9I3)» of Oliio State Lni- 
idlv, calculated the correlations between a few ear characters and yield and obtained the 
'iMvingresnlls ; * 


Churat.tcrs correlated with yield 


CoelheieTit^ of corrclatinu 


Scries i 


Series 2 


< t car 
•iglit 

cumftrcnce 

nsity 


,■ 580 o.cgqC) 
,027^1 . . 0.0202 
.oiiOB - 0.02S- 
,0272 - (\02n3 


> Mkd 7 i o.cOji 
o,of6(> 0.0036 

n, 1S03 d; 0,0636 


Tile curs used in this work had not been selected for the characters used in the correla 
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roKciusiONS — i) The chararfeis, length, ratio of tip circnmfMejtj 
to butt circumference, average circumference of cob, weight average 
of kernels, number of rows of kernels and avcrap length and width,, 
kernels, do not show correlations significant enough to be of value m 

ing seed mai^ze. ^ ^ negative correlation between percentage of grai, 
in the ear and yield, implying that ears containing a low percentage 
grain may yield higher than ears with a high percentage of gram. 

3) The average circumference of the ear is the only character showing 

any significant relation to yield* , e ■ * 

"ri The external characters of the ears cannot serve as a basis fe 
the choke of high yielding ears. The points on a show card are of no vab 
for selecting seed ears, and apply exclusively to show purposes, 

5) The only basis for selecting high-yieldmg seed maize is the eai 

to-row progeny test. 


hovn H. H. (The Relation of Certain Ear Characters to Yield in Com, Pror fm ^0 
Am^ricanBreeiers' Vol. VII, p. 29. Washington, roia) , obtained the 

correlations in experiments carried out over two years : 


Ear characters correlated 
tsitli yield per stalk 


No. 13 


Funk Ninety Iffiy 
190Q i;ii< 


Length - »■“« t o.o;6| 

weight '"I* -= » h76| 

dumber of raws o,_0o^. o 0/-j 

Wei^^lit of kernels ! 

Ratio of tip ciicumfcreticc 10 biiU ^ I 

circumference . 

Percentage of grain 


o.:4i t. 0.064 
0.015 — 0-068 
- 0 1.-7 0.067 

o 028 4: O,06B 


-016; 


o. 300 + 0.061 
0 , 3-3 4. 0.060 
- 0.061 0.069 


- 0.066 
7 0,066 


0.05S r 0.® 
- o. 034 r: 0 of 


Thus the only characters showing any considerable correlation are length and we,gb 1 
car. Of the 8 corrections obtained for these two characters in the two years, two .^ato 
five times their probable error, so that these correlations can hardly he eousi.hr , 

ficant. (Seealso B. May 1912, No. 491). , 

CtTNNrxOH.tM, C. C. (Relation of I->tr Characters of Com to Yrcld, Jouma tol . . _ 
Society of Agrono,ny, Vol. VIII, P- r88, ro.6),of the K.ursas Expermrent 
relation of the ear characters to yield m a number of varieties. e oum u 
length of ear in the different varieties. In the small varieties the long ears y le ^ 

ter than the medium and short ears, but this did not apply to the larger \ ane les. ^ 
no significant difference in the averages for all varieties. Ears TTtTie*^ipsoi’ 

yielded the large ears. There seems to be no relation between the filling ^ 

ears and yield. Smooth ears out-yielded the roughly dented ears. Ears wi I 

grain yielded slightly higher than those with the higher percentages of gram Ear ^ 
and 18 rows of kernels generally gave the highest yields, though, lu this character, 
difference in varieties. 
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Breeding Sweet Cora Besistant to the Cora Earworm. — Collins, g. n. and 

^ Keb4PTON» T. H.j in the Journal of Agricultural Hesearoh, Vot XI, No. ir, pp. 544-572. 
Washington, December 10, igr;. 

In the south of the United States and throughout the American 
T)ics the production of sweet maize is greatly hampered by the ravages of 
,e tnaize earworm (Chloridea ohsoleta Fab., of the Noctuidae family), 
hich are so serious that, in some di struts, the place of sweet maize has 
»en taken by the more resistant field varieties. 

In order to unite in a new variety the character sweet grain ” of 
peet maize and that of " resistance to earworm ” of field maize, a series 

1 hybridisation and selection experiments were carried out from 1912 to 
16 at Victoria (Tex.), Chula Vista, near San Diego (Cal.) and T^anham 
d.). Crosses were first made between the three commercial varieties of 
reetcom, Stowell's Kvergreen, JCarly Evergreen and Early Cory, and two 
irieties of field corn, Brownsville and Marrainto. Brownsville was selected 
rits resistance to earworm ; Marrainto, a variety from northern Mexico, 
IS rather thicker and harsher husks than those of Brownsville. From 
nong the hybrids obtained the four following were chosen : 
pb 75 (Brownsville X Early Cory) Ph 79 (Stowell’s Evergreen X Brownsville) 

Ph 77 (Early Evergreen X Brownsville) Ph So (Marrainto X Early Evergreen). 

From the beginning of the experiment the four characters considered 
important in resistance to earworm were : — 

r) The distance which the husks extend beyond the Up oj the ear ; as the 
E’ac usually enter the ear from the tip of the shoot it is advantageous to 
crease the distance they must travel. 

2) The thickness of the cover oj the husk ; as the larvae sometimes 
iter the ear through holes in the husk a thicker cover might hinder them. 

3) The texture of the husks ; in most sweet varieties the husks are 
jlahvely soft and smooth, while in field varieties they aie firm and rough, 
fiuctimes even covered with firm spicules making their surface like sand- 
‘‘per. This character might prevent the insects from eating through the 
sks, 

4) The husk leaves ; it was throught that ears without husk leaves 
ght be less attractive to the moths. • 

The ears from the contained a mixture of sweet and horny seeds. 
1914 the sweet seed from selected ears of each of tlie four above-mentioned 
brids were sown in separate rows at Eanham, one row for each ear. Pol- 
ations w^ere then made of ])lants of similar appearance, usually within the 
tile row, the characters described being retarded for each plant. Pre- 
:ence was given to plants with long Imsks and few husk leaves, but 
ter h^es, including a few that appeared inferior in worm-resistant cha- 
cters, were not excluded. In 1915, 14 ears were selected and the grain 
pm them sown at Chula Vista, w’here the eanvorni does more serious da- 
than at Eanham. 

I When the hybrids obtained in 1915 Chula Vista were compared 
other varieties of sweet maize grow ing in the neighbourhood, the hy- 
ds were found to have suffered less than the other varieties. All condi- 
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tioiis being equal, and the effect of competition m adjacent lines (i) ^ 
taken into consideration, some lines showed greater resistance than others 
to the hybrid Ph 124 (Stowell's Evergreen x Erownsville) 
tbnes more resistant than Ph 123 (same cross). This proves that 
■hlants from the same ear are distmgmshed by a speaal '■WBiam, 

^ In iqT6. 35 rows were planted at Lanham, distributed as follows ; _ 

14 rows of the iqts hybrids. 

g from ears obtained by hand pollinations withni the rows of the 1915 row 
8 rows from ears obtained by crosses between the rows m 1915- 
2 rows of Fi crosses between 1915 maize 

I row Of Oregon Evergreen (P lag.) a commercial variety of sweet maize 
I row of New Century Wonder (P 125), a commercial soft variety sold as table mai* 

The results confirm those of 1915- Pli 124 retained its stiperioiity 
showine the character ‘ ‘ resistance to earworm io he hereditary. Moreover, t!i 
decree of immunity may increase from one generation to the other asj 
shown by the correlation 0.66 + 0.09 for damage done by earuorr^ Oi 
the other hand, three varieties of s^^ect maize used for comparison, Ore^« 
T^ver^rTeen one of the most resistant commercial varieties of sweet niaij 
and two Hopi hybrids, Ph 137 and Ph 141, were scnously m]urecl hyti 

parasite. 

Characters correlated with resistance : — 

1) Damage, expressed by a scale from I to lo, where lo express 
complete destruction of the ear. 

2) J^nmher of larvae. 

3) Damage per larva. 

4) Prolong(Uion of husk; the distance from the tip of the car 
that of the husk expressed in centimetres. 

5) Length of ear. 

6) Length of husks. 

7) Number of husks. 

8) Number of layers forming the husk. 

Q^ Number of days from planiing to silking. 

10) Maturity proportion of opaque to t ran spar enfendospeni 

estimated in a section of the grain, according to a scale of from d 1 
^5 ; below 6 the grain is not marketa.ble. 

11) Number of days from silking to harvest. ^ 

12) Husk leaves ; tin;, development is in accordance with a sca.e 

I to IO. 

13) Nuniber ot rows. 1111 . -y 

The correlation of tJie characters prolongation, length of husks, 

of layers, 'days lo silking, to damage are expressed by coefficients eqiw ’ 
or above 0.35, There is positive correlation between 
Prolongation and of ku.<iks. 

Len.it h of husks and Length of car. 

T^utnhet of and .Vww&^r of layers. 


(i) See Nw. 274 cd th'S Jittviiiv. (/->(. I 

t«»] 
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Number of layers and Days to silkinf^, 

j}(xys to silking and Maturity, Days from silkini to harvest, Husk leaves. 

Maturity and Days to harvest, Husk leaves. 

These correlations must be borne in mind so that an eventual itnraunis- 
T effect may not be wrongly attributed to one of a pair of correlated cha- 
:ters. 

Analysis op results, — Prolongation oj husks. — One of the chief 
[ferences between sweet maize and field maize is the greater length of 
e husks which greatly exceed the lip of the car in the latter ; the larvae 
the carworm must thus travel a greater distance to reach the tip. This 
plains the greater resistance of the field variety. A correlation between 
mage and length of husk is, therefore, to be expected. vSuch a con elation 
0.71 + 0.06 is, indeed, found, whereas the relation of regression of dam- 
e (i)/o length of husk is expressed by the coefficient T.02, i. e. an increase of 
.'im. in prolongation may save i % of the crop. Amongst 14 progeny with 
i average prolongation of 2.9 cm. there was a loss of 10 %, and among 
: with an average prolongation of 7.7 cm. the loss dropped to 5 %. In 
her words, an average increase of 4,8 crn. in prolongation was accompan- 
^byan average reduction of 5% in damage (or about per centimetre). 

( Number of layers and number of husks. ~ The coefficient of correla- 
n between this character and damage is high — 0.52 ~ but as only 4.5% 
thelarvae enter the ear by i)eiictrating the husks, there cannot be said to 
any direct relation as to cause and effect between the number of layers 
1 damage. The protective effect of the layers is also partly due to 
ikr character correlated with thickness which has not been considered 
these experiments (partial correlation). 

Husk I.eaves, —The larger the leaves the larger the space over which 
moth can deposit eggs. The positive correlation betw^een damage and 
kleaves is 0.31 + o.ii In selection, therefore, forms with very large husk 
ves should be avoided. 

(i) When the coefficient of correlation between 2 characters and the standard deviation 
ich is known the coegident of regression may be easily calculated. For example, to obtain 
coefficient of regression of the weight of the e.ar as related to its length, the coefficient of 
elation between weight and length is multiplied by the standard deviation from the average 
ilit, and the product divided by the standard deviation from the average length, using the 

G W 

!iulaf= where IV represents the weight in ounces and L the length in inches. 

Similarly, to calculate the coefficient of regression of the length as related to the weight, 

formula r ~ —z— is used. Supposing, for example, that the coefficient of regression 
O' W 

ke weight as related to the length is 2.03 and that, in certain groups of ears in a field, the 
latioa from the average length of the group in relation to ihe average length of the crop 
by multiplying this deviation by the coefficient of regression, these ears may be said 
■C'gh 2 X 2.03 =; 4.06 ounces more than the average w’e'ght of the ears of the crop. 

The coefficient of regression thus gives a specific relation between the standard de^datiou 
Correlated characters, so that, if the standard deviation of one 01 them be kno^vn, it is 
to calculate the standard deviation of the other, — Cf Davenport, E , Principles of 
pp (66-368. {Ed.) 

[JJ»] 
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Ntmhcr of larvae and damage per larva, — These values are low 
sistant lines As the number of larvae depends greatly on the degree o 
attraction of the plant for the female moth, it may be assumed thattl« 
plants avoided by the moths are those most distasteful to the larvae, i 
is -probable that this agreement between the instinct of the larva andtb 
moth depends less oi/the morphological characters of the plant thaun, 
chemical differences, probably on the presence of some volatile suhstane, 
distasteful both to the larva and to the moth. We have, therefore, oih 
of the characters which have not been considered in these investigations 
although it is closely correlated with damage. 

Other characters, - The coefficients of correlation are low and ofaj 
importance in practical selection. , i 

Conclusions. — i) An increase in the length and thickness of the hui 
coveting, and a reduction of the husk leaves increase resistance to eamra 
2) By crossing sweet maize and held maize varieties, the charactg 
" sii^'eet grain ” and resistance of the ears to earworm may easily be iiuib 
in one variety in ever-increasing proportions. 

280 - Correlations Observed in Maize Grains, in U. S. A. Bee No, 271 of ft 

Revieto. ! 

281 - Inheritance Of Abbreviation Of Growth in the Cultivated Carrot and Reel 

Daniel, LUCieN, in Comptes rendiis dcs SMnccs de V Acadhnif des Sciences, Vol. CIJi 
No. 25, pp. 1012-1014. PLiris, December i7i i9i/- | 

In 1916 the author described his studies on certain nutrition modi&aj 
tions caused by the sea climate and sandy soil in plants transferred froni 
Rennes (Ille-et-Vilaine) to Krquy (C6tes-du-Nord), by the sea (i). Hi 
showed that most of these variations were not hereditary, but disappeard 
with inland cultivation. He extended his observations to. the stud) oi 
the inheritance of other phenomena which appear to be more frequent m 
the coast, particularly the inheritance of abbreviated growth in carrot 
and beet, which sometimes give annual plants of no, or of only ver} nuia 
mum, utilitarian value. 

(i) Daniel, Lvcien, Cultures expcriuieiitales au bord de la mer, in Compits rtniwi 
Seances de VAcadimie des Sciences, Vol. CLXIH, No. i 8 . pp. 483-486. Paris, Oct. 30,1^ 

The author summarised as follows the results of his experiments carried oiitdurmg 

years at Rrquy ; — • 1 v 

1 ) In 1 5 years the plants transferred from Rennes to the coast at Erquy, acquirei no 
lophytic characters although subjected to the influence of fog and occasional watenngin 

saltwater. jii. iiint 

2) The only distinct variations were those caused by the very marked oscilla t 
the water (quantity, quality and salt content), which caused dwarf and giant plants an 
the interraedite Stages. This actions is entirely transitory, both in the experimeuta p ^ 
themselves and iu their descendants. It does not appear to be hereditary so 
judged from the negative experiments and their short duration (15 years) as compared^ 
repeated action during many centuries. Giant or dwarf plants, so common on the sea 
according to the degree of moisture at the station, rapidly lose their peculiar charac e 
land, thus again confirming the non-inheritance of these phenomena. 
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His experiments, which are still being continued, were canied out si- 
lultaneously at Rennes and at Erquy and gave the following results : — 

1) The abbreviation of growth is partially hereditary, to a degree 
arying with the conditions of cultivation in a first generation ; 

2) The sensibility to the variation is specific and greater in the variety 
• carrot studied than in that of beet ; 

The abbreviation of growth varies with the individual and may be 
Tompanied by unexpected variations showing that the stability of the 
ice has been deeply shaken ; 

4) Care must be taken not to use seed of annual carrots and beets ; 
le mixing of such seeds with pure ones should be suppressed. 

The Selection of Some Varieties of Swede Resistant to PlAsmodiopbora. 

QrnssicaBy in Denmark, — christrnson, c. i.. in Tid?,kriit for riatiieavi, 

ViL XXVI, Part, i, pp, 65 - 32 . Copenhn^a;ii, 

'Che English variety Pioneer, of Driffield, Yorkshire, is known to be 
esidant to the attack of Pla$}nodiophoraBras<iicae, which causes great dam- 
ge to swedes in Denmark every year. I'or this reason, the discovery of 
(VO new varieties of swede more resistant than Pioneer to the disease, 
5 worthy of s]Decial notice. 

One was isolated from the type-variety Klank belonging to the “ Tri- 
llium" Society of Copenhagen; the other came from the St udsgaard Ex- 
mment Station. The article describes the results of a series of selections 
irried out at Studsgaard during 1909-1916, with excellent results. In the 
itumn of 1908, the author collected 18 healthy, well-developed si^ecimens 
om plots very badly damaged by PlasmodiopJiora. Some of these choice 
ecimens went had during the winter ; it remained and were planted in the 
iring of 1909, well isolated to prevent cross- fertilisation. 

Siuficient seed was collected from 10 of the plants to allow study of 
le progeny. The aim was to ascertain whether resistance to Plasmodio- 
lora is hereditary. Ten families were named, one for each seed plant : 
angholni Pam. l, Pam, 2, etc. The seed was sown on plots that had 
:oduced swedes for the two previous years that were badl}’’ attacked by 
ksmodiopkora. The results for 1910 arc given in Table I. The progeny are 
Aided into 3 groups: i) perfectly resistant ; 2) slightly attacked, hut the 
root ' retains its form and can be fed to cattle ; 3) badly attacked, the 
root ' being completely spoiled. Column 8 in the table shows the degree 
: intensity of the attack for each family, calculated according to the for- 

lula: K ^ X lo, where a equals the number of unat- 

eked roots, b, the number of slightly attacked roots, c the numlicr of 
idly attacked roots, and w, the total number (a -f- -p c) of roots. 

The juogeny of 87 roots, chosen with no criterion of immunity, and 
ossing under similar conditions, and quite near to the exiierimental plots, 
almost completely destroyed by Plasviodwphora l degree of intensity 
t the attack == 14. The attack was much reduced in the case of the 10 
'Snghohii families coming from resistant plants; the intensity being 4 
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(masmum) given by fam. i and 2, and 0.4 (minimum) given by Fam, 
which was also notable as being almost completely immune. 

The iQi2-iqi 3 Bxi^eriments conlirmed tliose of 1910. During tins tune, 
bv means of continuous and minute selection m the Studsgaard experimental 
fields, some lines were isolated that had a high degree of resistance, as was 
shown by trials in 1914. ^ 9^5 ^ 9 ^^- 


TAni.it 1. - Demonstraiion of the transmissibility of the character ^ resisknu 
to Plasntocdofhora Brassicae 19TO results. 


Number (jl roots 
per plot 



No. 

of roots 

■■ v 

Kg. of roots pernloi 


% 








%?, 

1 

ti 

c 

a 


'3 1 

S O;' 

d 

1 

1 i 

1 



1) 




1 


'J, 




Pioneer. . - 


.>■1.6 

Baiigholin (ordinary 1 

5-3 

Bangholm, Pam. 

I . - 

21.4 

» 

2 

233 



^3o 

w 

4 

29.0 

M n 

5 ■ ■ 

M-3 

<1 b 

6 . • 

22.3 

V 

'7 . . 

^3-3 


. - 

23.0 


9 

2 1,0 


1 .7 

2.7 

2' 1.0 

83 

6 

9 

2 

T5 r> 

o.g 

04 


S .3 


2< j ,0 

iS 

20 

53 

M 

3.3 

6.2 

3-2 


3-3 

3-3 

2S^O 

79 

t2 

12 

4 

13.8 

2.9 

1 .2 


5 -'^> 

2.0 

30.^ 

77 

t6 

7 

3 

12.7 

2. 1 

0.2 

I)-: 


0.7 

29.0 

Si 

1 7 

2 

2 

16.S 

1.0 

02 

Jf.i 

1-3 

0.0 

3^-3 

t)6 

4 

0 

0.4 

: 9 .r> 

(j 9 

0.0 

’C.5I 

3 ' 7 

2..^ 

3^-3 

80 

12 

8 

3 

22. t 

2.0 

0.4 

240 

1-7 

f 3 

25-3 

S8 

7 

5 

2 

I b, 1 

0.9 

0.4 

11J.4 

■ 2-7 


29.0 

8r 

9 

10 

3 

i 6.6 

1-7 

0-5 

ib.i 

.3.0 

2-7 

28.7 

rio 

{ I 

0 

3 

1 8.6 

2.2 

0.5 

-i'i 

5.0 

1 

30.0 

70 

17 

13 

4 

17.6 

2.9 

0.0 

2).l 
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Table showing ihe degree of resistance of the progeny (iijib;. 


Huudrt'is of t.iots 
per hectare 


Nr.niber of roots 
% 



Bangholiii 

Pam. 4. 

• 444 

76 


)) 23, . 

■ 421 

63 

1, 

» 19. • 

• 387 

1 08 


H 21.. 

• 374 

io6 


» 26, . 

• 35 ''- 

88 


*' 3 - ■ 

309 

T27 


Bargholm. Pajberp 111 
(ordinary type^ . • ■ 15 


9 

4 

.S 33 

83 

14 

2 

1 

S 

2 i 

513 

S2 

12 

2 

4 

15 

9 

. 5*9 

74 

2 T 

3 

2 

20 

20 

^20 

72 

20 

4 ^ 

4 

40 

22 

506 

70 

18 

8 : 

4 


19 


60 

25 

1 1 

1 

I4S 

93 

45 <'> ^ 

3 

43 

33 ' 

21 
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In Table II (1916), in order to find the value of K, the progeny are di- 
ied into 4 groups : — i) immune ; 2) slightly attacked ; 3) heavily attacked ; 

, 1 , 1 /•HU f o.a i- I. b -jr 2 .C + Z.d 

Imost completely destroyed. The formula K -- — - — x 10 

ised, where d equals the number of [jlants entirely destroyed [a, h, e 
^ as in the preceding formula). 

\iiiong the new forms, Fam, 25 and 19 deserve attention both for 
1 resistance and yield {see Tables II and III). They come close to 
a 4 which, however, always maintains its first place. This shows the 
dlent results obtainable by individual selection. 

T.\blk III. — Data on the 1916 root crop. 


Roots per am, in quintals 

matter 



per 

hcctai',’, 

iiniHune 

sH^htly 

bodily 

Total 

of dry matter 


in quintal!; 



ultacked 



liLilm I'ani- 4- 

• ■ 83.7 

486 

87 

4 

577 

M-5 

25- 

^^o.r> 

506 

76 

2 

584 

13.8 

19. 

. • 74.0 

432 

1(7 

7 

5.56 

13-3 

3. 

73-7 

364 

J .:c) 

24 

50S 

M.5 

26. 

69 6 

399 

85 


501 

13-9 

c 21. 

67.9 

363 

93 

1 2 

468 

^4-5 

jholni PajberR 

III 






rdinary type) , 

49.0 

13 

271 

99 

383 

1 2.8 


-Flaxwilt: A Study of the Nature and Inheritance of Wilt Resistance. — i*isr»ALE, 

W, H.inthe Journal ol A^^ncultural Research, Vol. XI, No. 11, pp. plates 44-46. 

iTasUington, December 10, 1917. 

The experiments described were carried out in hebnmry, 1915, at the 
versity of Wisconsin. Crosses were made between a variety of fiax re- 
ant to wilt {Fus(n iu*r. Uni Tolley) - North Dakota Resistant 114, de- 
lated in the article as No, 4 — with 3 other varieties more or less suscep- 
to the disease, namely, No. 3, from Dakota, No. 5, with white flowers 
Red Wing. Minn., No. 6, from Devils Lake, N. Dakota., and the 
vioiir of the hybrids obtained- observ'ed. 

Only one of the crosses, that betw een the resistant variety No. 4 and 
Host susceptible variety, No. 3, gave results wLich could be explained 
• Mendelian formula. The resistant plant was used as female parent, 
the progeny designated as 4 D 20, where 4 represents the strain D the 
or, which it was grown, and 20 the number of the female plant. The 26 
rids thus obtained remained perfectly healthy, whereas the No. 3 con- 
plant wilted entirely. In the ^2- 530 plants, 162 were resistant and 

lilted, giving a ratio which makes it impossible to attribute the cha- 
“resistance to wilt " to one single factor. If, however, 4 factors 
concerned, these figures (or rather their halves, 8t and 184) are close 
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to the theoretical figares, 81 resistant to 175 susceptible, corresponjj 

to the Mendelian ratio I : 2.16. . &!. , 

However as has already been said, this cross was the only one tfe, 
suits of which could be explained ; in all the others the ratio bet^e 
resistant and susceptible plants varied so greatly that it could not he , 
counted for by admitting a constant number of factors. In the 
obtained both more or less resistant plants and very susceptible plants,! 
in most cases, intermediate forms, expressed by veiy varying factors, 
must be pointed out that some of the hybrids "‘th the same dcgi* 
susceptibilitv (percentage of dead plants at the end of the experiment) 
the susceptible parent plant sometimes showed a marked difference f, 
this parent as to the date of starting, rapidity and duration of then 
tion in some plots of susceptible hybrids the first symptom of disease 0 
began to appear when the control parent plants were already wilted 1 

large^e:rtent.b^ noted that the environmental conditions during the exp 
ments were far from uniform especially as regards the state of the si 
which was sometimes naturally and sometimes artificially infected, thisi 
fecting the resistance of the plants. It seems possible that the comfl 
phenomena obsen'ed in these hybridisation experiments may be explap 
by the specific action of external factors on resrstance to wilt Ihci 
sistant strain No. 4 was selected to withstand the disease under non. 
environmental conditions. In this case the factors A, B, C, D, are siithat 
to produce immunity, so long, of course, as they are homozygous M.ti 
cc DD). When, however, extraordinary conditions (temperature, ira 
fated soil) favourable to the growth of the parasite are artificially create 
the action of A B C. D, becomes insufficient, and part at least of trohi jiK 
resistant under normal conditions, break up into resistant and siisceptA 
plants In such cases, to regain iramimity, other factors, E. F. etc., * 
be taken into cosideration. This has evidently not been clone for -tii 
No. 4, selected for growth \itider normal conditions. The factors in 
line may be : — i) entirely absent, 2) present singly, 3) present m corcta 
tion, either homozygons or heterozygous. The differences in t ere'ti 

obtained would be thus explained. 

The wilting of the plants attacked is due to the combined action 
the following factors : - i) destruction of the root system J 2) meoti 
food and water supply of the plant by the fungus; 3) more vigorous gio^ 
of the fungus and increased transpiration of the host plant due to 
in temperature ; 4) the possible production by the fungus of toxins inj-rii 

to the host protoplasm. What is the specific behaviour of the resiN 
plants towards the pathogenic agent ? The mycelium penetrates, e 
hairs, epidermal cells, the stomata of seedlings, and perhaps also ’ft 
of both resistant and susceptible plants. In the latter it develops rap 
killing the tissues, whereas, in the former, it is unable to 
tissues. This may be due to : <^) the permanent chemical compoM^ 

the resistant plant may be injurious to the fungus, &) protop 
the resistant plant may be more sensitive than that of the s«s y 
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I nt thus reacting more readily in the production of the phenomena 
^sin? ^vilting ; c) below and around the point attacked the cells of the 
^renchyma, which form a fourth layer, divide and thicken their walls 
^th a substance giving the suberin reaction ; the cork layer thus formed 
illates the infected zones, ]:)reventing f iirther progress of the hyphae. 

- Selection of Pea-seed. — Beverlev, J., in The journal of Agriculture, New Zealand 
^ DepitrtfHent of Agriculture, Iruiustrie^ and Commerce, Vol. XV, No. 4, p. 216. Wellington, 
i;ew Zealand, October, 1917. 

The experiments were carried out to ascertain whether the number 
peas in the pod has any influence on the vigour and yield of the future 
I'he resu lts for the season 1 916-1917 were : — _ 

Number Plant vigour Seed yield 

Variety (,f peas in pod expressed expressed 


Average; 8 or 'less 
verity’s No r pea . (^lue selected : 10 
Twa’c selected : 10 

The results are positive and clearly show the effect of selection. The 
eedfrom pod.s eSntaining lO produce better developed and more productive 
ilants than those from jiods containing 8 or less. The seed from the rst. 
cneration of pods containing many peas gives a yet higher yield in the 2nd. 
eneratioii. 

85 - Asparagus Selection in Massachusetts^ U. S. A. — Twenty-Ninth Annual 

Report of the Massachusetts A -ricullural Fxperiment Station, Public Document No. Ji i 
pp. 23-24, Boston, T^triuary, i‘,U 7 . 

The asparagus selection w'ork at the Concord Substation, Massachii- 
tts.isin charge of Prof. J. B. Norton. vSt anting with the common commer- 
al varieties he successfully isolated strains distinguished, not only by their 
[gour, and the quality and quantity of their produce, but also by marked 
^sistance to rust [Piuciniit Asparagi D. C.), 

For testing purposes were distributed : — in 1915, to 99 growers, 68 lots 
f toots of 50 each, and 217 ounce packets of seed ; in 191^6, to 74 growlers, 

7 lots of roots of TOO each and 43 oimce packets of seed of the new varieties. 

.\11 the reports were favourable, both as regards the produce and the 
rpidity and vigour of growth. In no case w^as rust reported, but, in Mew of 
i€ relative freedom from rust attacks in 1915-19^^^ the results of further 
-Sts must be awaited before any definite opinion as to immunity to this 
iscase can be passed. 

S6 - Hybrid Chestnuts in the United States. - Murru.e. w'. a., in the journal a the 
h\'u York Botanical (iarden. Vol. No. iij, pp. 213-215' Lancaster, Pa , 

October, i<>i7, ^ . 

The paper refers to certain chestnut hybrids obtain^ and c^tivat^ 
ly Mr. Van Fleet in his experimental grounds several miles to the nort 

[t8S-t8«] 


roo 100 
105 140 
105 156 
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east of Wasbington. The following lines were used for propagation and 
study : American chinquapin chestnut (Castanea Chincapin Hort. = pumili] 
Japanese chestnut (C. japomca var. pubinervis Makino), and Chinese chest' 
nut (C. chinensis Hassk. = C. sativa). 

Chinquapin x Japanese. — Among the hybrids were found all the 
stages intermediate to the large, sweet chinquapin and the Japanese type 
with fruit fine, but of poor flavour and good only for cooking. The moig 
chinquapin stock present, the better is the flavour. All these hybrids were 
immune from chestnut canker or blight (Diaporihe parasitica Murr.), and 
some produced excellent fruit. 

Chinquapin x Chinese. — The use of the Chinese chestnut is to be 
recommended because of its sweet, soft- skinned nut, much larger than 
that of the chinquapin. These hybrids, however, are not immune to cao- 
ker, which sometimes attacks the trees very seriously. It seems best to 
grow them in shrubs with several trunks, so that, if one is attacked , it mav 
be cut immediately and its place taken by another. 

Mr. \"an Feekt’s hybrid chestnut plantation covers an area of about 
4 acres. The trees are planted at distances of 6 to 8 feet from each other 
in rows 12 feet apart. 

287 Winter Wheats in the United States. — See Nc. 257 of this Review. 

288 ^ The Charactei^ and Yields of Australian Wheats. — See mSi 342 

289 ~ Some Effects of the Successive Croj'ping of Barley. - -gericke,w. r .mthcj'Dur. 

Hifl of flui American Snriefy of Agronomy, Vol. IX,' Nn. 7, pp. 325-332. 

I). C., Octol>er, in 17. 

The experiments described, carried out in the Laboratory of Soil Che- 
mistry of the University of California, Berkeley, form part of a study under- 
taken to investigate the effects of successive cropping of barley on soil 
in pots under greenhouse conditions. All the factors of production, ev 
cept the soil, were the same or similar throughout the experiment. Five 
kilograms of soil were put in each pot, some of which were sown and some 


Table I. 

— Yield and ripening, as 

aj^ected by 

successive croppin!^. 


Number of stalks 


Period of harvest 

Number 

. . . . 



o[ crops in 

Sraiu producing 

})roducing 

fust heads biistheiiJj 

one 

total per pot heads 


prodiirinn but no grain 

no bends 

ripe riiH. 


4 

' ■ 5 

.5 

0 

0 

June I 

June ii 

■\ 

0 

r> 

0 

0 

1 une 1 

June U 

3 • - 

20 

0 

G 

8 ;i 

June 15 

JuH- 7 

3 

12 

G 

4 

2 

June 15 

July > 

2 

21 

6 

1 1) 

5 

June 15 

July u 

2 

^3 

8 

9 


June 14 

1 July 

‘ 

29 

1 3 

[ 1 


June 15 i 

I July 

r . . . . 


10 ; 

iG 

M :j 

June 16 

July 12 


[28«.ri8aj 
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jeft unsown; so that a series was obtained in which some had produced three 
; crops, some two, some one, and some no crop. Throughout the experi- 
ment the culture and water content of the soil was the same for each pot 
[whether it contained growing plants or not. The soil was well supplied 
Iwith the necessary plant-food constituents and was particularly rich in 
I nitrogen. Analysis by the strong acid digestive method showed it to have 
the following composition ; — insoluble residue, 64.85 % ; soluble si- 
lica, 9*18 % ' Ca O, 2.26 % ; Fe.Og, 45.9 % ; Al^ O3, 5.80 % ; SO3, 0.4 % ; 
MngOi, 0.13 %; Mg 0 , 0.72 %; K,, 0 . 0.62 %; Nag 0 , 0.43 %;‘Pg O5. 0.48 %; 
loss on ignition, 11.94 % i total nitrogen, 0.31 % ; humus. 3.20 % ; nitro- 
en in humus, 3.30 %. 

The seed used was from a very pure strain of Beldi barley. The ap- 
pended tables show the results of the experiments. 


TABtE II. — Average height m centimetres of the different classes of stalks 
as affected by successive cropping. 


Nunibef of crops | 

Average height Average hdt;lit 

Average heiglit 

Average height 

in * 1 


of gram -producing of stalks producing of 

stalks producing 

one soil 

of nlJ f^tnlks 

slalks 

heads but no grain 

no heads 

i 

68.6 


68.8 





66.6 


66,6 



— 


40,7 


53.2 


29,2 

4O.I 


38.2 


42.5 


27 ..T 

530 


35.1 


49.7 


31.8 

24.4 


31.6 


41.2 


29.6 

22.7 




38.6 


25.8 

234 


28.9 


49.0 


29.0 

20.3 

Table III. - 

- Relation of height of stalk to weight of lii^rain 


as affected by succcssrct 

cropping. 




Pn 

I 


Pot 


Number of crops in 



<'f kernels 



Height 

Number 

in head 

Height Number 

ia head 

one soil 

Of 

of 

kernels 


ivcragc 

of , , 

kernel? 

average 

stalk 

in 

total 

cf I 

stalk in 

total rf I 



head 


kernel 

head 

kernel 




gui. 

TTigm. 

nn. 

gm. mgm. 

(iverageof 6 stalks) 

6S,6 

26,2 

1,311 

',0.0 

'^6.0 20,1 

^■.387 47-5 

(average of 6 stalk?) . 

53,1 

21.6 

f .OL' I 

47.0 

42, s 19.7 

C.S04 43,4 

(average of 8 stalk?) . 

• 49.7 

28.7 

T.O-.} 

3 7.5 

.112 17,2 

0.711 41.2 

(average of 1 3 stalk?) . 

■ 3^-6 

15.0 

0 66 5 

418 

40.9 17,2 

o. 73 f 425 


Conclusions : i) Plants of the 4th. crop matured with a greater uul- 
onnity than those of any other crops. None of them had barren stalks. 

number of tillers and barren stalks increased with the plants grown in 
oil which had produced a lesser number of crops. 
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2) The total height of all the stalks produced decreased with each 
successive crop, but the average height of the individual stalks increased 
with each successive crop. 

3) In the 4th. and 3rd. crops the heaviest grain, both in weight ne 
head and in average weight per kernel, varied with the height of the stal^s^ 
The tallest stalks produced the largest ears and highest average weigjjj 
per kernel. 

4) In the 2nd. and ist. crop there was no correlation between tht 
height of stalks and weight of grain per head or average weight per kerntl 

490 > Studies on Maize in the United States : Influence of Position of Graio la 
the Cob on the Growth of Maize Seedlings. — See No. 271 of thisRm/K.. 


491 - The World’s Production of Rice, — see xo. 251 of this 

492 - The Utilisation of the Civet Bean {PJjaseo/us lunaius) Cultivated in Ma. 

dagascar. ■ ^ PRUOHOMMe, E. und Rigoxakd, L-, Ui FeniH<', d' liilort>%uiii}ns du 

dt ^/ 4 grlcu/^Mr£, Year XXIII, No. 5, p, 6. Paris, January 29, 1918* 

During the last 15 years the cultivation of the civet bean in Madagascar 
has increased considerably and it is exported in ever-growing quantities- 
from 17 700 cwt. ill 1910 the exportation has risen to nearly 177 000 cut.; the 
1917 harvest is estimated at 196 800 cwt. 

The authors discuss the value of the civet bean as a food. It is parti* 
cularly appreciated in England, where, under the common name of 'butter I 
bean ”, it is eaten like the ordinary dried beau, and is even considered a 
choice food. 

The authors have recently examined many samples of civet beans at 
the Colonial Garden. The results of the examination of many varieties con- 
firm the statement that large, flat, white seeds, or those with pink spots at 
the end or near the hilum, about 22 to 24 mm. long, 13 to 15 mm. wide and 
6 mm. thick, only contain from 5 to 7 mgm. of hydrocyanic acid per 100 
gm. of seed. The average weight of 100 such seeds is between 115 and 189 
gm. 

Mr. Koln Abrest, Director of the laboratory of Toxicology of the 
Paris Police Service, supplied the' authors with data which prove the civet 
beans grown at Madagascar to be those of all the numerous varieties of 
Phaseolus lunatus which yield the least hydrocyanic acid. They may be 
eaten without any danger as is shown by the quantities of acid found on ana* 
lysis : — 100 gm. of beans of this quality contain barely 2 to 3 mgm. of hydro- 
cyanic acid, if the water in which they are soaked and cooked is thromi 
away. This amount in harmless to adults. 

The sale of the beans should be controlled and the hydrocyanic acid 
content limited to 10 mgm. per 100 gm. of beans. P'or this it would be 
sufficient according to the author studies, to limit the importation 
large, flat seeds, the weight of which varies from i 000 to 15 000 gm. 

I 000 seeds, either entirely white in colour, or slightly mottled wdih red 
or pink. 
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,3 - inter Potato Growing in the Algerian Sahel. — bksson, Antoine, in the 

leUn de la Direction GSnerah de V Agriculture, du Commefce et it la Colonisation de la 
j^iffcnce de Tunis, Year XXI, No. 90, pp. as- 11. Tunis, 1917. 

In view of the increasing cultivation of the potato in Algeria for export 
jd the absolute lack of sufficiently detailed literature on the subject for 
leuse of the farmer, the author gives information he has been able to col- 
ct by his own experiments and numerous observations on the cultivation 
= the early potato. 

To obtain good results planting must be early, which, moreover, al- 
ffs a second crop of tobacco, maize or red potato. The potatoes may be 
lanted between rows of vines; the cultural methods and fertilisers 
[dispensable to the potato also benefit the vine, and, as the potatoes are 
fted before the vine shoots appear the care of the latter can proceed 
junally. 

A detailed study is made of : — r) choice of land, 2) preparation of the 
lih 3) live or dead shelter-hedges, 4) choice of seed (the varieties most to 
; recommended are : Grenadine or native potato ; Royale Kidney hfttive 
La Hative ; Royale Kidney Allemande or Belle de Juillet, harvested in 
ranee; Royale Kidney Allemand or Belle de Juillet, harvested in 
eimany; Flouque de Jersey ; Hainaut or Belle de Fontenay) ; 5) sprout- 
g of the potato, 6) planting, 7) watering, 8) copper sulphate spraying, 9) 
iltivation, 10) lifting, ‘ll) sorting, 12) fertilisers. 

14 - A Water- Potato — Ross, D. M., in The Journal of A ^ficultnre, Sew Zealand Dc- 
of A';rUultuie, hklustries'and Commerce, Vol. XV, No. .i, pp, 209-210. WelUng- 
ton, October, 1917. 

In the Bay of Plenty district, New Zealand, on the northern bank of 
he Rangitaiki River, near a fresh water spring, a strong variety of edible 
otato is found growing amongst watercress {Nasturtium officinale). The 
oots and tubers of the plant are found from 12 to 17 inches below the 
i’ater. The potatoes are of fair* size and ripen as early as August ; -when 
ooked they are waxy. 

The author sent some of the tubers to the Moumahaki Experimental 
'arm to see if they could be grown on dry land. Planted on August 31, 
[916, they gave vigorous plants with distinct foliage and large blue flowers 
kiiich bore seed-apples. The crop w’as lifted on February 6, 1917, and was 
ieefrom disease. The yield was 12.87 tons per acre, li tons of which are 
nartetable (table and seed) and 1.87 tons w^ere pig-potatoes. Boiling tests 
tliowed that the potatoes kept their colour well but could not be classed 
IS good cookers. The starch content appears to be high, 

!55 ~ Three Fodder Pulses of Bihar amd Orissa : Meth, Bhringi and Mashyem Kalai. — - 

OosH, A, C., in Department of Aitriculturc, Bihuf and Orissa, An Agricultural Journal 
Vol, V, No. I, pp. 15-17, table?, 5 plalc?. PatRii, lyi;. 

A systematic study has been made of the pulse crops grown in the bo- 
anical experimental firea at Sabour (Bihar and Orissa, India). A botanical 
description and detailed obsen-ations are given of the different varieties, 
litural crosses, soil, sowing, cultivation, uses, etc. 
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forage: crops, meadows and pastures 


Some of the most important data on Meth [Phaseolus RicciariiQf^ 
Ten.), Bhringi {Phaseolus aconitifolius Jacq.) and Mashyem Kalai 
lus calcar at us Roxb.) are given in the following table. 



1 

\Hiccitirdtanus{') 

PkaSeolus 
aconitifolius (*) 


Ecugth of iiiaiu stem ... 

; 1-2 ft. 

1-3 fb 


Yield \ grceit fodder {average of 3 tests) . 

j 10323 lbs. 

3 700 lbs. 

^6057 !!ii 

per acre j grain 

* 523 Its 

— 

.\’,2 tl) 5 .| 

Cotnposiiion of grem joddff : , 

Water . . 

^^ 2 - 73 % 

50 % 


.Mbuminoids 

5 02 

6.94 

3 9 :' 
*^■ 9.1 

Amides 

^• 5 .> 

1-13 

Crude fibre . 

3 18 

4 2.S 

34J 

Ash. . 

5 -II, 

891 

34 J 

Silica in ash , . - 

1-65 

4 88 

o.r,3 

Digeslibie carbohydrates 

22.43 

28.77 


Cotnpo^^iiion of unhusked seed: 

Moisture . 

*1 ^.10% 

8 65 % 


Rther extract 

0.50 

0.68 

0.3s 

.Vlbmuinoids 

2^-52 . 

22.38 

20.42 

Nitrogen in albuininoic’s 


3.58 

. 3 . 2 * 

Crude fibre . ... 

6.38 

3 88 

4 .. 3 i 

Digestible carbohydrates. 

59.62 

60 59 

6061 

Ash 

3-87 

3-63 

4-33 

Silica in ash ... . 

0.07 

0 07-0.1 

0 01 

- - . - . 

_ .. 

— 


(i) Yellow seed variety. (j) Kl wk moUletl 

Stel Variety. 




Uses. — Ph. Ricciardianus. — Chiefly grown for green fodder. T 
seeds, though indigestible, are used as human food ; entire or partly crush 
seeds steeped in water overnight are given to cattle and horses. Thestu 
and husks are used as a food for cattle. 

Ph. aconitifolius. — The seed is used for human consumption. T 
pod husks and straw are fed to cattle, 

Ph. calcaratus. — Grown particularly for green fodder. The seed, 
first baked and crushed, may be used for human consum])tioii. 

296 - Grass Experiments at Hawkesbury Agricultural College, 1916-17. - kekie, 

D./mThe Ayicitliural GuzeUe of Sc-iV South Wales, Vol. XXVIH, IH. pv- 
Sydney, Noveni'ber, 1917. • 

The year ending June 30, 1917, was exceptionally dry. The raini 
was 29.610 inches, nearly half of which fell during the three months Octob 
December. 

The experiments were divided into two series: i) rows of n6 lit 
in length and 2 14 apart, 2) field plots of V? 

The first trials, besides their use for study and instruction, had as ai 
a) to determine the suitability to the district of the common native andiot 
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luced grasses ; h) to determine the value of newly-introduced grasses ; 

■j to improve varieties by selection. 

The second trials aimed at : — a) testing under ordinary field conditions 
hose varieties which had given good results in the row trials ; b) to establish 
^eed reserve areas, the seed of the best plants being distributed to the farmers 
[or testing. The soil was a light volcanic loam of comparatively uniform 

coinpnsition. 

Row TRIALS, — Three new grasses were tested: Pennisetum massaicum, 
p. trisiackya, and Setaria nigrirostris (South African Pigeon Grass). The 
hist proved worthy of further trials. It stooled well, resisted several se- 
vere frosts in early winter, grew to a height of 2 % but was eventually 
destroyed by a succession of very heavy frosts. The second, a native of 
Brazil, did badly. The third stooled well, grew strongly in autumn and 
reached a height of 5 ^ feet; it, however, gives a coarse fodder and is kil,led 
by frost. 

Field trials. — As the row trials, these were started in 1913, 

In 1913 were grown : — 

Etcii'rostis curvula, var. valida (a Love grass) — Andropogon infermediits (Rare blue grass) 

Eragfosits lepto$tachya (Paddock Love grass) — Paspalttm dilataium — Chloris Gayana 
Rhodes grass) — Antkistiria avanacea (Tall Oat grass) — Bromus inermis (Awnless Brome 

— B, unioloidcs (Prairie grass) — to which were added: in IQ14; Pollinia fuha (Brown 
fop grass or Sugar grass) ; in 1915 ; three new strains of Bromus inetmis — Phalaris bulbosa 
;Toowoorube Canary grass) ; in 1916 : Schedonorus Hookerianus (Hookers Fescue) — F^stuca 
ifvniiMcea (Giant Fescue) — Pennisetum purpurcum (Elephant grass or Napier’s Fodder 
^lass) — Andropogon Sorghum var. (Sudan grass); in 1917: Deyeuxia coardaia. 

EragrosHs curvula. — Gives a coarse fodder uusuited to cattle in New 
South Wales ; discarded. 

Andropogon intermedius. — Growth good; height 3 % feet; yield 3 
011s 18 cwt. per acre ; gives the highest yield of succulent forage of any 
f the New South Wales native grasses. Its chief merits are : — drought 
esistauce, succulence, palatableness to stock, free seeding. 

Eragrostis leptostachya. — A native grass ; reaches a height of 2 ft. ; 
wy hardy ; seeds freely ; bears heavy stocking, average yield, 2^/2 tons 
icr acre. 

Paspahm dilaicUum. — Considering the wetness of the beginning of 
he season, this plant grew and produced excellently (height 5 ft. , yield 
I tons, 2 cwt. 3 qrs. per acre) ; in dry seasons it hardly grows at all, and 
herefore, can not be recommended. 

C Won's Gayana. — Average height 4 ft,, yield of forage 5 tons 5 cwt. 
i qis. per acre ; growth fair in both dry and wet seasons, but not readily 
?aten by stock because of its sour taste, 

Arithistiria avenacea. — Native ; drought resistant ; height 5 ft. 3 in. ; 
I'idd of greenstuff 5 tons i cwt. per acre ; not to be recommended on ac- 
count of its coarseness and poor seeding capacities. 

Bromus inermis. — Height 2 % ft. ; yield of grass 3 tons 5 cwt. per 

C ‘re ; is not well adapted to the coast, but does well in the northern and cen- 
al Tablelands, and in the irrigation area. 



328 IfORAGE CROPS, MEADOWS AND PASTURES. — FIBRE CROPS 

Brofttus unioloides. — The plot sown in 1913 has always given exc^. 
lent harvests ; the variety, normally annual, has there become perennial 
Merits: — resistance to frost, free seeding habit, palatableness. Chief 
defect : — inability to withstand heavy grazing. 

Pollinia ftilva. — Native ; height 3 ft. (rare) ; yield of greenstuff 4 tons 
2 cwt. per acre; tender, relished by stock. 

Pkalaris hidbosa. — Height 5 ^4 i yield 7 % tons per acre ; fo^J 
der tender, easy to harvest and thresh ; excellent hay ; grain has high pti. 
centage of germination ; resistant to cold, but only slightly so to hot, div 
summers ; the best winter and spring grass tested at Hawkesbury. 

Schedononis Hookerianus. — Native ; drought and frost resistant* 
adapted to high distrcts ; grows little, fodder coarse. 

Fesiuca arundinacea. — Grows little ; fodder coarse. 

Deyeuscia coarctata, — Promising ; fodder tender. 

Pennisetum purpiireum, — Great growth and very high yield, heigh 
10 to II feet with 60 to 80 stalks per stool, 21 tons per acre ; does not set 
seed, but is easily propagated by cuttings or roots ; dairy cows eat the whole 
plant when it is chaffed, but otherwise only the leaves. 

Andropogon sorghum, — It gave two harvests during the year, yielding 
a total of 6 tons 10 cwt. 0 qr. 15 lb. ; a plot grown for seed threshed at the 
rate of 623 % lb. per acre. It gives a higher yield than Hungarian millet 
{Setaria iialica) ; resists summer drought ; grows rapidly ; is specially suited 
for a hay or soiling crop. Of all the grasses tested at Hawkesbury this is 
the best adapted to dry climates, and, under normal conditions, is 
superior to the others as a hay or soiling crop. 

297 - Wrightia annatnensis, a Textile Fibre Plant of Indochina. - 

No. 348 of this Review. 

- Strawberry Growing in the United States. - d.\rrow, Georoe, m. — i. strawbeny 

Culture in Tennessee, Kentucky anU West Virginia. U.S. Department of Ai^riculiure. 

mer's Bulletin pp a j, ii figs., bibliography. Washington, August, lyi 7 — D- 

Everbearing Strawberries. Ibid. No. 901 , pp. 19,7 figs. WasWngton, Koveniber, 191'. 

I. —Strawberries are very largely grown, both intensively and extemivf' 
ly, in Tennessee, Kentucky and West Virginia. Intensive methods aretliehei 
suited to the district. The author deals with the following points ; — choice 
of farm ; choice of field ; preparation of soil ; fertilisers (acid phosphate and 
steamed bone meal arc most commonly used, being applied at the rateoi 
200 to 800 lbs. ])er acre ; stable manure should only be applied to crois 
preceding strawberries) ; planting (at intervals of about 3 ft. in rows 3 
apart ; the distance between the plants should be reduced to 18 inches!!! 
there is any danger of the plants' being killed by insect larvae or drought 
after hoeing, the ground is usually covered with straw while the plant 
growing) ; methods of cultivation. ! 

The Klondike variety is that most extensively grown in Teniies^e 
The Aroma is found especially in the north of this State ; round NashdUfj 
Gandy is preferred. In Kentucky, Aroma is considered the best variety,] 
but in heavy clay soils Gandy is considered best. In other parts of Kea| 
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;ljy and in West Virginia the chief varieties grown are Gandy, Aroma 
i Dunlap. 

XI. — Most of the European everbearing strawberries are descended 
hybridisation from the Alpine strawberry. The American everbear- 
strawberries, however, are derived from a plant bearing flowers and fruit 
all the st£^es of its development, found by Mr. SamuEe Cooper in 1898 
oag plants of the Bismarck variety, considered to be a cross between the 
n Deman and the Bubach varieties. Mr. Cooper named this plant Pan 
lerican, and from it he obtained other varieties bearing fruit till autumn ; 
oagst these may be mentioned : — Autumn^ Productive, Superb (the widest 
3wn and the best), Peerless, Onward, Forward and Advance. The value 
the last four has not yet been determined, but Peerless seems to have 
iracters superior to those of Superb. 

Mr. Harlow Rockhill of Iowa has obtained many everbearing plants 
crossing the Eurox>ean variety, Louis Gautier, with the Pan American 
1 other varieties which normally only bear fruit in early summer. The 
it known of the varieties thus obtained is Progressive (Dunlap X Pan 
lerican) ; mention may also be made of the varieties Iowa and Standpat 
ith derived from Pan American X Dunlap). Other varieties, the value 
T^■hich has not yet been detemiincd, have been obtained by different 
rkers, especially at the Minnesota Agricultural Experiment Station. 

The characters and adaptation to different parts of the United States 
I first examined, and the following points then discussed : — soil ; time 
i method of planting; cultural methods; harvesting; yields. East of 
: Rocky Mountains the Superb variety is less productive than the Pro- 
ssive, but, under favourable conditions, over 1000 quarts per acre may 
obtained in summer and autumn. In the irrigated districts of Idaho, 
^gon and Washington, where the conditions seem more favourable to 
s variety, the yields are higher. The early summer crop of Superb is 
lerally larger, with bigger berries, than that of Progressive. The va- 
ties of everbearing St raw'berrics now on the market arc: — Advance, Ameri- 
Autumn, P'orward, Francis, low-a, Onw'ard, Pan American, Peerless, 
)ductive, Progressive, Standpat and Superb. The Superb and Progres- 
e varieties are most widely grown. Another variety, obtained in 1910 
Minnesota No, T017 — distributed by the ^Minnesota vState Horticultural 
:iety, has been introduced on to the market. It is very vigorous and very 
•ductive, with globular, dark red, firm berries of excellent quality. Al- 
mgh grown in Minnesota and the neighbouring States, this variety is 
;to be recommended at present for general ])lanting because, in certain 
tricts, it has been found to show' but slight resistance to cfyptogamic di- 
scs. 

I - Raspberry Culture. - darrow, George m , in tiic (/, 5. Dt-parinunf of Airuuitur^^ 
Farmer's Bulletin 887, pp. 33 figs, bibliography, Wasliiugton. October, 1017. 

In the United States the raspberry is grown, not only in small planta- 
nsfor the home and local market, but, in some districts, as the principal 
nmercial crop. Statistics show that, in 1909, there were 48668 acres 
raspberries in the United States. 
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The methods of cultivation on estates which specialise in Taspberritsj' 
very progressive. Detailed information is given on ^ choice of plantatio 
preparation of the land ; planting (there are 3 methods of planting -- 
hill system, in which a horse cultivator is used on all sides of the pi^j 
2) linear ; 3) hedges, where the cultivator is used in one direction onl] 
manuring (an average of 10 tons per acre of stable manure, hgumiiK 
cover crops to be dug in as green manure) ; training and pruning; 
protection. 

The >delds vary greatly according to the variety grown, the meth 
used, and climatic conditions. In New York the average yield is from i 
to 1400 quarts of red raspberries per acre. ^ In Colorado, the Marlbo; 
variety, if well protected during winter, will yield over 4000 quarts per aa 
lathe Puyallup Valley (Washington), fields of Cut hberts proijerly cared) 
will yield 6000 quarts per acre, and the Antwerp, 8000 quarts per aa 

The best varieties now growm are ; — 

Red and yellow varieties : Antwerp, Cuthbert, Eaton (including the vunctiesii 
and Towa), Empire, Golden Queen, Herbert, June, King, London, Marlboro’, Miller, Ok 
Perfection, Rauere (St. Regis variety), Ruby, Sunbeam, Superlative, Surprise, Weld 

Purple varieties : Cardinal, Columbian, Haymaker, Royal (Royal Purple varit 
Shaffer. 

Black varieties : Cumber land, Farmer (PHini Farmer varietj'), Gregg, HonRier,KEi3 
Ohio, Older, Pearl (Black I’earl). 

A large part of the raspberry crop is marketed in the fresh stal 
The Census Bureau estimated the value of canned raspberries in 191410 
$i 137 207. 

300 - Citrus Cultivation in Surinam. TJEMS, J. a., in Deparlment van den 

Suriname, Bulletin No. PP- ^9 + plates. Paramaribo, November, 1017. 

There are many orange trees scattered about the plantations in Dul 
Guiana, but orange groves have only been formed there more or less 
cently ; the first, planted at \Tedenburg, contained 142 trees. NearSm 
nam is a nine year old grove covering about 4 acres, and another coi’s 
ing nearly 34 acres, composed of native citrus trees from 3 to h yei 
old. Other groves have been planted near the Commewyne 
In order to increase the cultivation of citrus trees the Department of .Igi 
culture of the Colony has recently distributed, amongst small holdtis, 
large quantity of grafted orange trees. Of all tropical fruits the om 
is the best adapted to export. Exportation was begun in 1907 and, si 
then, the local Department of Agriculture has shipped oranges and m 
lines to Holland. From the point of view of the prices obtained the re^ 
were encouraging. In 19091 0.24 was obtained per orange sold in 
land : in 1910, 19 ^ 4 * 0.36 d. In 1911, as a result of delayin' 

departure and voyage of the boat carrying them, the oranges arrived in 
unsaleable condition. In 1912, as the crop was poor, no fruit was exportfl 
The experiment was a complete failure in 1913 as a result of the untav« 
able shipping conditions. As the boats were not suitably fitted for can}T^ 
oranges, a large number of damaged fruit was found in alltlie shipm^^j 
Holland. According to the author, there is no doubt that, when iionnaicfl 

rt99-3ltj 
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ions prevail again, the shipments may be le-started under conditions 
Durable to the keeping of the oranges during transport, so that a better 
will be obtained for the fruit exported. In Surinam the oranges ri- 
I from July to October, the months during which they are absent from 
European market. As Surinam oranges are larger and of better fla- 
[I than European ones, they are much in demand on the Amsterdam and 
tch inland markets. 

The rules to be observed in sowing seed, care of the seedlings in the 
sery, grafting, final, plantation (in squares, 25 feet apart, or about 70 
jsper acre), cultural methods, etc. are given. 

The chief disease is gummosi«, found in groves where the trees are too 
« together. The chief injurious insects are ants, which greatly damage 
orange trees, and scale insects, which attack particularly young nursery 
ots. 

As the cultivation of orange trees is relatively recent in Surinam, it 
Doearlvtostate which foreign varieties are to be recommended. Lambs 
hmer variety produces, in sandy soil, good fruit much appreciated in 
ope, but which ripens a little late. The Washin^on Navel orange is 
good and less juicy than the native fruit. The Director of the Botani- 
Gardeu and the author have sought the best varieties- for propaga- 
1 among the native varieties. , 

A yield of 1000 fruit per adult tree is not exceptional. At Vreden- 
pa 1911, a tree gave 3 800 fruit. The average yield per tree may be 
ed at 500 fruit. Estimating the sale price at d. per orange, an acre 
5 trees with an average of 500 fruit would bring in about £ 40 ; from 
must be subtracted the cost of cultivation, placed at about £ 4. 

The methods cf packing are described, those used in California for 
iping oranges being specially recommended. 

- The Nigerian Ume Tree {Citrus medica var acida). -See No. 254 of 

this Rti'Uw. 

- The Cultivation of the Pistachio Tree. — See No. 254 of this Review. 

- Hybrid Bearers in 1917 in France. — t^e-K-vby, e , in la Vica^rkoh et ruraic, gbovmko. 

Yt:ar\TI,Xo. 32, pp. 103-106: No, 36, i)p, 73 - Raris, 1017. 

In view of the ever increasing damage caused by cryptogamic diseases 
;lie vineyards, the use of hybrid bearers becomes essential, and it is 
isable to plant them without hesitation. The principal hybrids, new 
old, are described with special reference to their behaviour in I9i7» 

^cially in the author s experiment plot at Toulouse. 

I. - Ekhaviour ok some old HYBRIDS. — Setbel Nos. 1020, 156, 128, 

The attack of black rot which occurred during the first days of June 
no serious effect on these four hybrids. There were a few patches on the 
'£5, and very little on the pedicel of the bunch. None of them spread on 
►unt of the prolonged drought and heat. Some French plants, such as 
bleu and Grand noir suffered rather badly in Bas-Languedoc ; in 
lagnac some districts were seriously affected by this disease. Only in 
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some badly exposed rows were blisters causing loss of grapes on theb%ij 
of 1020, 128 and 156. These three hybrids gave excellent crops. 

Mention must be made of 128 on account of its remarkable beha\^oi 
in 1917, with goodsized fruit. The plants, which had been attacked! 
black rust two years before, and had given no harv^est since then, 
partictilarly heavy crop without any treatment whatever. The twostod 
which suit it best are 3306 and Rupestris du Tot. In the experiment pb 
at Toulouse it does as well direct as grafted. 

As usual 1020 yielded well, perhaps better ijngrafted than graftej 
Except a few badly exposed plants which suffered from mildew andoidiaj 
they were all healthy with yields which varied according to the stoc 
In 1917, the stocks which appeared to suit it best were 34-E and 335 

There is nothing of particular interest to be noted for 1077, 
behaved as usual. It must be noted that this hybrid, known to be sensitj 
to black rot, showed no patches on the clusters as the others did Ttb 
probably because it was grown in a more airy, sunny place with a betteig 
posure. 

These four hybrids have never been treated with sulphate or snlpli 
during the ten years since they have been planted. There is no doubt tlii 
had they been treated with copper or sulphur, they would not k 
suffered fronj the attacks mentioned, or only to a very slight extent. 

Seibel 138 : — An excellent plant, either direct or grafted. Thelace-lii 
patches of mildew on its leaves never attack the grapes and do not preva 
them from ripening ; if it does not yield heavily it at least yields regulai!; 

Seibel I003 : — has never failed to give a crop of medium sized grape 
it suffers more from lime than from mildew. 

Seibel 2 : — always gives a regular and good yield ; suffers ver>difJ 
from mildew ; does well with Riparia as stock. 1 

Seibel 1000 : — did very well as in the preceding years, but lostpaitj 
its fruit as a result of black rust ; the harvest was reduced by half ; neltlij 
the soil nor the climate of the Toulouse Garden svrit it ; but it does venira 
elsewhere, especially in the south. 

Seibel 1070 : — does very well in good exposures ; always has a 
crop ; suffers from oidium, but one or two good sulphuxings protect it. 

Couderc 7103 : — has the same fault and needs the same treat meij 
gives a fairly good yield ; not too sensitive to mildew. 

Couderc 7104 : — showed its usual good and bad qualities ; lacks' 
gour when ungrafted and with most stock ; it gives a small harvest b 
excellent grapes. 

Couderc 7120 ; — always the same, suffers from no disease and givesi 
average, but regular, harvest; produces better in the south than inti 
south-west. 

Couderc 4401 : — its principal fault is that its suffers from oidium 
black rust ; in the author's garden, part of the crop is lost each year asa| 
suit of this last disease ; elsewhere, if well tended, it produces well and 'R" 
out nomsetting. 

Girerd 157; — white ^ is placed among the old hybrids because, ic 

[ 3 « 5 ] 
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)f its faults, it is found everywhere at the present time ; it is fairly liable to 
iiildew and not resistant to oidium; in, as in preceding years, the leaves 

J^hich had not been sprayed with sulphate were attacked, but there was 
aeither grey rot nor red rot on the clusters ; it is in demand everywhere 
because if treated with sulphate and sulphur its heavy yield (about g to 
[-j lbs.) is assured. 

It is seen that among these old hybrids are some good ones, which, in 
;he absence of others, might be used, for 128, if well exposed, 156, and 
S"os. 2, 138, 2003, 1070 and 71 20 always give relatively good yields, especially 
ji treated once or twice with copper and sulphur. Girerd and 1020 are now 
jippreciated everywhere. There are, however, more recent hybrids which 
^re justly considered superior to the preceding ones by reason of better 
tapes, a greater resistance, and absence of certain faults, recognised by 
jiose who grow them or make wine with them. 

II. More recent hybrids. — A. Bi,ack hybrids. — (Untreated with 
>opper and sulphur) 

Seibel 753 : — has jitst a few small unimportant spots of mildew on its 
eaves, the grapes are intact, of good size, well -spaced; very r^ular, 

Seibel 873 : — resists mildew well, did not suffer in 1917 either on the 
eaves or fruit, which is large, close and almost average. 

Seibel 4121 ; ~ remarkable for the resistance of its leaves and its clus- 
ters; the author has never seen the slightest sign of disease on it ; bears a 
lood crop, and, althoiigh its fruit is not very large it gives 13 lbs. or 
bore per plant ; neutral wine, strongly coloured, giving, in 1916, 9.6*^ ; 
:rong plant, doing as well u 11 grafted as grafted ; bushy, 

Seibel 4643 : — only has a few negligible spots of mildew on its leaves ; 
rapes intact, fairly long, not very close, excellent, sweet, giving a- first class 
ine ; rather similar to French plants. 

Gaillard 194 ; — completely immune to mildew in the Toulouse Garden ; 
isewhere it is said to suffer slightly fconi this disease; in the Toulouse gar- 
en it is more vigorous direct than grafted, and to such an extent that the 
rapes did not all set ; must be carefull)' pruned to avoid loss of the many 
rapes ; ripens early ; wine much appreciated. 

Jurie 580 : — has the appearance of a stock plant with hardy leaves; 
arely subject to mildew; gives a heavy yield in good soils ; very strong, 
oes as well grafted as ungrafted. 

Malegue 829-6 and T551-2 ; liable to !*ack rust which excludes them from 
ertain damp districts ; it may be protected from mildew by one or two 
•ilphate sprayings; the second is rather later than the first; very good wine. 

In this group of black grapes, Seibel 4 12 1 and Jurie 580, are noted as 
'articiilarly hardy; the tw'o M alegue mentioned, as finer and almost equally 
iood yielders. 

B. Pink hybrid : -- Seibel 2859 rose ; resistant to mildew without sul- 
spraying ; good yielder ; good wine. 

C, White hybrids. — This group includes plants valuable both for 
iirir resistance to disease and their produce. 

Seibel 793 : — highly recommended on account of its great resistance 
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to aU diseases ; if the grapes and seed are not very large, there is at leastthe 
certainty of an annual harvest, without non-setting, of good flavour, with, 
out the expense of copper or sulphur. . - j • 

Seihd 850 : — less resistant than the preceding one, but can do without 
sulphate treatment in years such as 1917; resisted well in the author's ex- 
periment plot ; fruitful ; average clusters with average grapes. 

Sdhel 880 ■ “ can, if necessary . do without sulphate spraying ; good 
and regular yieider, giving excellent grapes, but often below the average; 
appears to be derived from 2 red parents - 28-112 and 2003. 

Seibel 867 : — fine, cylindrical cluster, winged, fruit above the average, 
does not suffer from non-setting or other defects ; may be said to be njittuiie 
to all diseases ; wine said to be slightly foxy, which is not surprising asth,! 
plant is descended from 2003 and Noah, but is much less foxy than wiuej 

from Noah. . , m 1 

Seihd 2653 : - valuable as a table grape in the absence of CAasse/as, so 

long as it does not abort too much ; its chief fault in some years is liabilb- 
to non-setting in certain distric^ts; not so subject to imldew as 
and is satisfactorily protected against strong attacks by two or three sd- 
phate sprayings ; fruit big, oval, and excellent, not subject to oidiuin 
Seihd 4773 ■ ” 793 immune to all diseases, but gives a higUrj 

yield; its wood and veins are also red, especially when growth begins, longei 
fruit rather wider apart ; very sweet juice. 

Seihd 3021 : - very slightly subject to mildew ; without ever having 
been treated with sulphate it lost no leaf through this disease; grapes onl}' 
average, or below the average, close-set and of good flavour, ripen in the 

second late period. * j 

Seihd 4681 : — has still better foliage ; cannot do without copper and 
sulphur; yield below the average because fruit is below the average ; 
of good flavour and alcoholic. 

With the exception of No. 2653,*which requires two or three sulpiiatt| 
sprayings, all the other white hybrids can do without sulphate. If they do 
• not give a high yield of 22 lbs. per plant they give a regular average pek 
of good-flavoured grapes, except 867 which is slightly foxy,_ and a wine rich 
in alcohol which may be used either alone or mixed, and is of great xain 

for blending wines. _ -i 

Coudero 235-120 and 272-60 ; the first yields well and is easih p 

tected ; the second is subject to oidium. 

Malegue 1157-1 and 1897-12 ; do well in the Toulouse distric vn 
average of two sulphate sprayings ; a fairly large quantity of grapes a 0 
the average, ripening in the second late period, excellent wane ; the nn 

is slightly subject to mildew. thp 

III. New hybrids. — These hybrids have been grown directly 111 
experiment garden since 1914 ; they are at their third leaf. They have ^ 
been grafted on various stock, and put in next to the direct plants tn 
lowing year. None have been treated with copper or sulphur ; the 
on which they are grown is about 9 yards from a Chasselas vine u ic 
sprayed four times and eaten up by mildew. Round the edge o 
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ire hybrids which lost almost their wliok harvest through mildew, black 
ot and oidium. Although the hybrids of this collection are not entirely 
jnniiine to disease, they suffer less than the older ones. Their relative re- 
i^taiicc may be seen at a glance and an ascending or descending scale easily 
lonstructed. h or the vine-grower their value lies in the comj)arisoiis which 
jiay be made between the relative quality of about bo hybrids grown side by 
ide under identical cultural conditions and without any treatment. 

The most important are : 

A. White hybrids: ~ Seibel 4657, direct ; large leaf, wide, withshal- 
otv lateral sinuses; large widely-spaced, very pointed teeth at edges, more 
narked than those of the muscatel, dark green, dull ; internodes from 13 to 
5 cm,, green, not red ; bunches large, branchy, loose, with oval fruit above 
he average, fairly far apart, ripening at the end of the first period, of good 
[avour and veiy sweet; may be regarded as a table and vat grape ; very fruit- 
ul; does not appear to be subject to non’Setting, and is, consequently, 

1 good yiclder ; with neither sulphur nor sul|)hate treatment it only had a 
ew insignificant spots of mildew on some of its leaves, 

Seibel 4986 : — direct ; ver\' vigorous ; leaves with deep sinuses and 
ounded at the base, very large, very pointed shiny teeth, set far apart ; 
[)iig internodes of 17 to 20 cm ; bunches, mostly winged, cylindrical-conical, 
rith round, fairly close fruit, average or above the average, ripening at the 
!nd of the first period ; good flavour ; very productive, does not non-set, 
:bus giving a good yield ; very' resistant to mildew and oidium. 

Seibel 4633 : — direct ; best yielder of the whole collection ; excellent 
eaf of an almost dark green, shining as if varnished; lateral sinuses absent, 
hose preceding the tip, fairly marked, giving the leaf around appearance ; 
eeth fairly wide and regular, internodes 9 to 10 cm. long, of green, thick 
rood; very frnilfnl ; bunches above the average with round fruit, above 
he average, close, ripening in the second period, good flavour, almost 
Kirfect resistance, subject to neither mildew, oidium, nor black rust. 

Seibel 4603 : — direct ; tlie lower leaves are dark green and cut out 
ike those of a fig tree, the sinuses being shallow' but the teeth round them 
veil marked ; iutcniodes 9 to 10 eni. long of green wood ; clusters 
yliiidrical or fairly conical, with round, average, close fruit of good 
favour; Very resistant to mildcw^ 

Seibel 4955 : — direct ; leaves have hardly any sinuses and appear 
ound, of the green of Rnpestris and of average size; iiiternodes relatively 
hort of 7 lo 8 cm ; wood green ; very fruitful ; bunches cylindrical, usually 
ibove the average, wdth fairly close, round, average fruit; a very' few 
)atcli(:s of mildew on the leaves. 

Seibel 5279 ; — direct; leaf appears round and is only pointed at the base, 
laerc there are two shallow similes ; teeth few but fairly' pointed ; tissue, 
hghtly leathery as that of the Noah leaf; iuternodes from 6 to 9 cm.; 

green ; very fruitful ; clusters average, rather long, wide at the base, 
‘bovc the average ; fruit close, round, average, ripens early, end of August . 
I^ape sweet, excellent, remains a long time on the bunch and is a good keep- 

grape ; strong resistance to oidium and mildew. 
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Seibel 4700 : -- direct ; leaves long with normal sinuses, slightly poiit,j! 
teeth of a dark green colour ; internodes fairly large, from 8 to lo cm., 
oreetv verv nroductive, clusters average, not very long, squat, grapesavtrage 
or above the average, round, close, of excellent flavour ; ripening dwb, 
the* first period ; very resistant to disease, barely a few spots of.miltUw j, 

autunin^^^ hybrids. - Seibel 4015: - direct; leaves large and heart- 

shaped without pronounced lower .sinuses, teeth fairly prominent ; iv„,j 
o loots green ; internodes from 12 to 14 cm.; very fruitful and, on acco®, 
o its average clusters with average, round fruit, very productive; npensttur- 
Ing the second period ; foxy flavour, which is its only fault; remarkable 

1 direct ; leaf large, wider then it is high, round, no siims, 
large teeth seems fairly hardy; wood green ; internodes average from 81, 
0 cm • very fruitful and productive; cluster conical long above average; 
fruit average, fairly close, round, ripening dnnng the first period, sligi* 

pulpy ; fairly good resistance to disease. , . 

skbd 0145 • - direct, average leaf, round, with appearance arat re: 
veins of the Berl^ndieri leaf, without well-marked teeth ; wood red ; n, to- 
nodes fairly long, 10 to 12 cm.; good producer ; clusters above the average, 
long and sometimes winged, fruit average, round, juicy, ripening (.utiug 
the second period ; excellent resistance to disease. 


live stock and breeding. 

,<,4 - Screw-Worms and other Maggots ABeeting Animals. - Biseop v. c micmc 

J. D. and IMElcrN, D. C.,in U. S. Dc!><irtmcnt of A fnculturo, I-a,mer$ Bulhttn 85,, pp - 
H fig?. Wabhington, September, 1917- c\ . 

The screw-worm {Chrysomy ia maceliaria Fabncuis) is a nati ve ot Amen- 

ca, and is found from the extreme south to Canada, but is rarely abii.d^^^ 

11. the Northern Stalfes. as the fly is quickly killed in cold ^ ^ 

states of North America which sulfer most severely are iexas, OklalKiin 

New Mexico, Arizona and Southern California. u„wv fit'r 

Practically all animals are attacked by this insect Erobably cah 
suffer most ; hogs, horses, mules, sheep, goats and dogs follow m the 1 e • 
named. Wild deer {Canaens sp.) and many of the smaller ■ 

sometimes seriously infested. Human beings are also ‘‘ 

The female lays its eggs in wounds or skin injuries, where t P‘ 
remains throughout the larval stage. The pupa is usiia ' niimh'i 

ground. A huge number of eggs may be deposited in a mass > ‘ ^ 

of females. In livestock the parasite always causes loss of ® 

emaciation, and sometimes death. In sonm districts it ‘J 

almost impossible (the fly lays its eggs in the navel of the newborn 
often causing its death) and older cattle have to be bought elser 1 
sheep it causes emaciation and decreased milk production, an 
invoLs increased expenses for the watching and treatment of aiuM. 
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The screw-wonn fly is the only species in the south-west of the United 
ates which penetrates the sound tissues of animals, but other flies attack 
le diseased tissues of wounds and soiled wool. These flies are: — the black 
owfly {Phomia retina Meigen), green bottle fly {Lucilia sericaia Heigen), 
idgray flesh flies [Sarcophaga iexana Aldrich, S. tuberosa var. sarracenioides 
Idricli, 5 . robusta Aldrich). All these flies breed in decaying animal mat- 
r, especially in carcasses of large animals. If all dead animals were 
operly disposed of no cases of infection of living animals would occur. 

The best method of control is the burning of carcasses. This reduces 
le danger of infection by anthrax, tuberculosis and similar diseases in the 
ij-tures and prevents the breeding of flies in the carcasses. If it is not pos- 
ble to burn the carcasses they should be buried, covered with quicklime 
specially if the <leath of the animal may be attributed to an infectious 
sease) and then covered with at least 2 feet of soil. 

Mfctliods of controlling the parasite in cattle are : — avoidance of injuiyq 
living at adirne when the flics are not abundant (between December i and 
le middle of April, and, in the north, from November i to June i), destruc- 
an of ticks, performance of surgical operations (castration, dehorning, 
:c.) in winter or the beginning of spring, poisoning and trapping the flies. 

0 prevent the larvae from infesting the wool of sheep, lamb early and dip 
pd clip soiled sheep. To avoid dehorning, hornless types may be bred, 
he animals must be continually watched so as to discover the first symptoms 

1 infection, and the larvae killed with chloroform, the wounds being then 
leated with pine tar to repel the flies. 

i Appended is a list of 33 publications issued by the United States De- 
htment of Agriculture on insects affecting the health of man and domestic 
[limals. 

1 

(5 - The Cause and Prevention of Hairless Pigs, in the United States. — Welch, 

Howard, in Monfantt A •■;ricultural Collc^^c Experiment Slaiion, Circi/Irtr 71, pp. 37-47, q fig. 
Bozeman, Montana, 1917. 

It Ims been known for some years that, in certain of the Northw’e stern 
(tes, the new'-boni of all the domestic animals were in some w'ay defective. 
W'born pigs were hairless and seldom lived ; the calves w ere often hairless 
d more freepiently had goitre. The young of sheep and goats w'ere simi- 
ly affected, while new'-born foods, though neither hairless nor having .goi- 
were weak, sehlom able to statid and usually died. 

In Montana, the loss is probably heaviest in young pigs, for about 
WO are estimated as dying from this cause annually. In some localities 
’s are the only domestic animals affected, while in others, it may be lambs 
ly- It is a disease of definite localities, occurring in Montana in the drain- 
e basis of the Yellowstone, the low-er Alissouri, the Musselshell and some 
tile smaller tributaries ; outside this zone, a number of scattered cases 
astitnte about 5 % of the total loss. In some cases, the pig crop can be 
on moving the pregnant sows a mile or Iw'o out of the affected district 
ttflg gestation. The malady varies curiously : one year it may cause 
0 loss, and nothing the .j^ear after. There are also variations in a sin - 
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gle pen of pregnant sows. Pigs born in March and April are more 
affected than those born in May and June, while autumn-born pigs qrefjj, 
quently normal even in badly affected districts. 

Amongst causes of the trouble have been suggested : ~ contagious ab 
tion ; alkali in the soil ; some particular feed, such as alfalfa, flax, 
or wheat ; or some deficiency in the soil or water. All these causes havebeti 
studied by the author, but negative results were always obtained. 

Post-mortem examinations showed : — that the hairless pig has athic^ 
pulpy skim especially round the head, neck and shoulders ; that thethyrojf 
gland was very hypertrophied and the heart not fully develox>ed. The develop 
ment of goitre and the harless condition are of related gravity. Thisle^j 
the author to suppose that goitre was the cause of the disease, and 
by analogy with human goitre, that the hypertrophied thyroid glards 
tamed niucli less iodine than the normal quantity, or even none. Hetlierdon 
concluded that the cause of the malady is lack of iodine in the food and ^atc; 
given to the animals, and that it was worth testing whether* this insjig 
cieiicy could be compensated for by giving potassium iodide, lestsmij 
with pigs (with 129.5 to 324 mgm. of potassium iodide per head perdaj 
with female breeding stock during gestation, gave positive results, lodidtr. 
potassium given to a pregnant female prevents goitre appearing in la 
newborn. Therefore, it is advisable to feed iodine to pregnant animalv^ 
regions where goitre is prevalent. 

:v 6 - Iron as an Antido te to Cottonseed Meallnjuiy (i>. — withers, w. a. aiviCARsoH 

V'rantc, E.^in 77 :^ Joutml of Hir)l‘:):,ical Charii^^try, Vol. XXXII, Xo. 2, pp. 

4 Ciiagraiim. BAllnuoni, Novemboi, 1^17. 

Experiments carried out at the Chemical Division of the North Cair^ 
lina Agricultural Experiment vStation, West Raleigh, showed that, thouglj 
rabbits are very sensitive to poisoning by cottonseed meal (obtained 
extraction of the oil by solvents) even when it has been cooked a 
they could be successfully fed with this mea) for a long period (tliv-aj 
periment lasted 106 days) if it were mixed with ferric ammonium eitratJ 
The authors extended these experiments, using pigs as subjects, in (old 
to investigate whether the harmful action of cotton seed meal is (hir toa 
injurious substance or, as some assert, to inadequate or badly propomoDc( 
diet. 

Although the addition of iron salts is not to be recommended ayi 
practical method for overcoming cottonseed meal poisoning, the exper. 
ments show that, when such salts are present, much larger quantities of tli 
meal may be fed, with a resulting increase in body weight ; in someca'eiii 
was even possible to prevent death, in many, to retard it. Further evideivi 
of the presence of a toxic substance in the meal is the fact that extraction 
with alcoholic alkali removes the toxicity (experiments with rabbits). 
authors assume the loss of toxicity to be due to; i) the formation e 
an insoluble iron salt of gossypol or one of its derivatives ; 2) the catajyti| 

fi) See al=o F.. January, 1918, No. 64, (Ed.) 
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celeration of the oxidation of ^oss 7 po] ; 3 ) perliaps a tonic action 
iron. 

When cottonseed meal is treated with iron salts it turns brownish 
ach, proving that a reaction takes place with some component of the meal, 
le action of iron salts on a solution of gossyj)ol produces a similar colour, 
lefact that the effects of the toxic factor may be inhibited by the action 
iron salts shows that the toxicity of cottonseed meal is not due to a lack 
" vitaniines " or to a deficiency in calcium, sodium and chlorine, as might 
. expected from the chemical analysis of a diet of maize and cottonseed 
eal. ^ ’ 

It is interesting to note that, in the authors' exix-riments, w’ood ashes 
id no antidotal action in preventing the death of pigs fed on maize and cot- 
aseed meal, but the animal receiving ashts made much better gains, 
■obably because of the improvement in the inorganic ])art of the diet, 
[le appended table gives the results of one of ilie four experiments. In each 
the four experimental groii[)S were q pigs fed with a mixture of 25 % eot- 
insced meal, and 75 % maize meal. To each \ lbs. of feed the control group 
:) which no iron salts wxue given) received 1 gallon of water, group 2, 1 gal- 
n of copperas solution (i lb. Fe SO4 /HgO dissolved in 50 gallons of water), 
oap 3, i gallon of ferric chloride, containing approximately the same 
nount of iron as the preceding solution ; group 4, i gallon of w’ater with 
irdwood ashes v/tf lib. The experiment lasted 04 days. 

Efft'ci of (he xiddiiio'H of iron to a diet composed of 25 cottonseed meal 
and 75 maize meal. 

Deaths 
(among 
9 animaUj 


1 Coiitrcd. 


luj 

0.05 

M 

6 

; Ct'ppt ra? . . 

02.1 


0.46 

66 

3 

3 I'crric chloiidc . . . 

ln.\2 

163,2 

i>,6S 

S> 

I 

4 HardwoiMl anies . . 

08.3 

13x7 

.'.67 

-7" 

7 


Cottonseed 
meal eaten 


7 The Poisonous Properties of the Two-Grooved Milk Vetch {Astragaftis bi^ 

sulcatus), lUZ Kin. O. A. an«l I.KHNKRf, 1:. H.. iil Ihc I'nivcrsily 

•‘f Tir.'.'/ifiJit/ F.tf^entninl Slalitn:, [.ardm’., H'v' iniHth'n Xo. ii:. pj>. 5^-6,", i fit:. 

btnni'.u-. Jaiuiary. nii 7. 

As Aslraiyalus bisuleains is not nu- nti(uifcd as a ]X)isonous plant, the above 
illuiugivts an account of it to warn stivknuii of its poi'^onous nature, 
Krows u: plains and valleys in the Riacky i\hnmtain region. Milk vetch 
possibly most dangerous when fully mature but. wlten dry (as hay), it 
fQi? more or less harmles'^. Fxi)erimeiits earried out at the W'yoming 
E^icultnral Station have lead to the enneln^ions given below. 

^hlk vetch is eertainly pehsunous to eettle : its effect upon sheep is 

[30«.307 J 



HYGIENIC 


uncertain ; 8 o to 90 % the animals affected die. Water easily remove, 
t active noison from green or air^dried material. All parts of the pla, 
contain poiLn, with a slight excess in the leaves. The poison is nerthoi p, 

cipitatedbv basic acetate of lead -nor decomposed at 100 C it oses,t 

toxicity on boiling with dilute acids, indicating its probable glucwid, 
character, as does the fact that a crystalline substance has been isob,. 
givino reactions of glucosides ; at any rate, it is non-alkaloidal. 

Thus far no chemical antidote has been found. W hen siifccient p,,,,, 
to cause death is introduced into the system, whether through the stomu 
or intravenously, it is quickly absorbed and soon produces symptoms, 
paralysis, bv its action on the nervous system ; the action of the heats 
ali intedered with, and the poison no doubt kills by acting on th.sor»a,; 
therefore drugs that stimulate the heart and the nervous system (alcohi 
aromatic spirits of ammonia, belladonna eirtract, tincture of dion,« 
should prove beneficial; these remedies should be preceded by a ilrdt.i 
of I to 2 lbs. of Epsom salts. 

308 - Experiments on the Reported Poisonoumess of Wild M^on Fruit. - 

Nby, in The Agricultural GazetU of New Souln n<ilcs, Vol. XXVIir. t. pp, 

Sv'tincVi November 2, i()T- j - ^ -ij << ii 

Many Australian stock-owners believe the fruit of the wild or paiMi 
melo'n (Cucumis mvnocarpus) to be poisonous to livertock, causing injuiyi 
Se nerves and blindness. The green part is also said to be harmf id. b il hecar 
it is indigestible rather than poisonous. In South Africa this fruit has ku 
reported as poisonous to sheep and, in one case, as having caused thew.. 
' a child Both m Australia and South .Africa several feeding expen, n.^,: 
ha^e been made in which the wild melon was fed to 

dictorv and inconclusive results were obtained, because the fruit a - 

for a short time only, and as the disease it causes is cbro>“ fj fn-it m" 
a fter it has been fed for a prolonged period. The ripeness of tl e frut 
also be taken into consideration, as some stock-owners assert that it^ 
injurious only before it is ripe. In some districts the drovers g.at e . 

fruit to cive to their horses. , ... 

The^author carried out two series of experiments m which wild 
fruit was fed to three guinea-pigs, two rabbits, a sheep and a 
of the guinea-pigs, fed on unripe fruit, died, the other 
rabbits after eating the fruit for about a month remained healthy and • 
mal The sheep was forcibly fed with the fruit for 20 without shoi. 
any sign of poisLing ; 011 the 21st. day it was asphyxiated ; 

lesLess of the attendant. The horse was fed for 51 
on mashed up with bran, in amounts of about 2 lbs. 2 oz. per d. . , 
about 4 y 4 lbs. per day. It showed no sign of disease. ^ 

It sewns as if the ripe fruit of wild melon may be coni^iderec ha 
but the author does not consider bis results conclusive and in ci 
tinue the investigations. 
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J09 - Pyotherapy in the Treatment of Harness Wounds ; Some Considerations on the 

Eiiicacity and Absolute Non-Specificity of Anticiyptocoecal Pyotherapyon the 

Horse. \ELUir.,iii the liutldm f/*; la Societi’ de Patholo'^ie exrd-ique^ VoJ. x 

No. 10 , pp.9<^i-903- Paris, iXeembor, irji;. ij, vo!. xi, Xo ,, pp. 

Jtiuiuiry, iyi8. ‘ ’ 

L — In the course of researches on the pyotherapy of epizootic lymph- 
iiigitis (i) the author^ has repeatedly found how efficacious is treatment 
vith polyvalent vaccines (either anticryptococcal vaccine, or I’accine 
prepared from ordinary suppurations) for curingvto«-s/)ed^ lesions, caused 
)y harness. 

During the negative phases, the peripheral inflammatory reaction be- 
:offles intense ; the sejiaration furrow forms more quickly ; the necrosis 
issue is eliminated more easily, on account of the increased suppuration ; 
lUrgical interv’'ention becomes more easy, and tlie wound cleats up without 
iseiess decay. During the y)ositive phases, the wound cicatrises almost 
vithout suppuration, with surprising regularity and quickness. Local 
lutiseptic treatment becomes almost accessoiyb 

Lhe author states that he has, by means of pyotherapy, raoidly euri^d 
irthritis and a severe traumatic' synovitis, as well ns obstinate "bony fistu- 
ae. IgGNii-UiKS (Bacteriotherapy in the treatment of Wounds, Bullcim de 
(t SocicteCentrale tie Medecinc Veierbiairc, 1915, pp. 544-54S) has already 
tointed out that specific organisms are not the only ones tiiat give good 
esulls when injected into, sick subjects. An anlianthrax vaccination may 
lay tfie spread in a herd of a disease in no wa^connected with anthrax ; 
rounds that wont heal may do so after injection of an organism luieonnect' 
d with the disease, such ns B. coli On the other hand it is well known 
iiatthe injection of any antigen is followed by a h>'peTleucoc>'tosis. 

Ill conclusion, pyovaceinc jirovides a very efficacious, simple and eco- 
.omic method within the rcacli of all practitioners, for reducing, in consider 
ble proportions, the time lost in layiijg-u]i for harne.ss wounds. 

II. — The polyvalent auticr^'ptoccocal pyovaccine prepared at the 
'asablanca Laboratory has been used for treating pyogenous lesions of the 
orse due to pathogenic agents other than the cryptococcus. The results 
icarly showed the definite action of the pyo\'accine. 

Ill e^'ery ease, the injections lirought about decreased local inflamnia- 
011, less pain, the diminution, then disappearance, of suppuration, and in 
utaiii cases, sterilisation of tlie lesions. Their non-specific elfect is un- 
oubted, even wnen they do not Tiring about com])letc recovery*. 

lhe author quotes work of other exjieriiuenters on other vaccines, 
loirtng their non-specific action, and he concludes, speaking generally, 
nt polyvalent, paraspecific pyotlieraiiv is a very' simple and economical 
irthod which, whether by results already obtained, or those rightly 
xjwted, should take a promiuent place in the practice of veterinary 
I'^rapeutics. 


(d vSec J?., July 101;, No. fill; J?,, .^ueiut i-u r, No, 734 ; Kt, Tebruiry 191S, No. 176; 
'«Kl Nu. 310 of this Hru’etv {Ed.) 
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Idem, in tne * ♦ • 

Paris, 191/. — in. Idem, in Ibul, \"ol. XI, No. i, pp. n -11. ^ 
Wnrt carried out at tlie Research Laboratory of the 


levase du Maroc ' at Casablanca.. 

I — The vaccine is obtained from pus from diseased horses and is, 
thus ail " anticryptococcal pyovacciiie The subcutaneous injection 
causes, more or less rapidly, a reaction of the organisin shown by very 
clear clinical signs at the level of the specific lesions. First appears a 
gaiive phase (aggravation of all the symptoms), which is then replaced by 


a positive -phase. ^ ^ 1 * 

The question of treatment consists in finding out suitable doses, aiidtb 
frequency of renewal, so as to cause insignificant negative phases and pre- 


domination of positive ones. 

The author gives results obtained with sick horses, and describes tlit 
broad lines of his method, which has given excellent results. 

II. — After new clinical observations on over 100 animals for over 6 
months, the author, having slightly modified his method, gives the final 


technique as follows:— • 1 rc 1 v 

1) Injections of pyovaccine cause a reaction with effects localised 
at the level of the lesions. There is a negative phase. Therefore, ail 
lesions containing pus should be punctured from the start. 

2) Subcutaneous injections of pyovaccine sometimes cause abcesEcs 
that heal slowly ; for this reason, intravenous injections are advised, as 
giving quicker aiui more certain results. 

3) The first 2 injections of pyovaccine, and especially the second, m 
strong doses (4 to 6 cc. for the first, 1.5 to 2.5 cc. for the second), produce in- 
tense and lasting positive phases. The doses should, in consequence, be 
strong and separated by interv^als of M.io or even 12 days. The giving of 
another injection should be delayed until the moment when tbe posUiTe 
phase begins to slacken, that is, when the im])rovemerit begins to dccivase, 
but one should not wait longer than this. 

4) After the second injection the organism is very sensitive. S3, 

after the third injection, small doses of pyovaccine (0.75 to T.25 cc.) must be 
given. Fresh injections should be given immediately the positive phase 
begins to weaken, i. c., about every 5, 6, 7 or S days. ^ 

The author states that the effects of pvanuiccination are not stndiy 
specific, and that he has obtained, with anticryjffococcal vaccine, exed- 
lent results in the treatment of obstinate fistulae or of consideralile hMcne 
that did not show the causal organism of ejiizootic lymphangitis. 

IIP — Polyvahyii vaccines and serums are those that act.aganist si vcui 
s]tecies of organisms, and polyeihnic vaccines and serums arc tllo^e tiUit 
against several varieties of the same species. Luder these condilion^. 
vaccine prepared with products obtained from several horses suffeiiue 
epizootic lymphangitis, is a polyethnic anticryptococcal pyovaceiuo a 
it solely contains cry'ptococci of difieient strains. In the open lesiOiis 0 
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e disease there are besides the cryptococcus -in abundance, nuniercus 
abundant associations of bacteria that cerfainJy play no unirnrortant 
art: a polyvalent pyovaccine can thus be prepared which will act both on 
ri'ptococci and associated organiMus. 

' Ihe technique for preparing the vaccine is as follows : Remove the , us 
om closed lesions by means of a sterilised syringe, after cutting the hair 
]d disinfecting the skin over the abcess ; also remove with the syringe the 
IS or serosity collected at the surface of open lesions, under the cruets 
aeriiig them ; read off the volume on the graduated syringe and cmi'ty 
to a yteruised flask containing a known quantity of ether and phenolated 
lysiological serum at 5 »/„„ ; mix well by shaking ; mix together the pus ob- 

iiicd from several cases ; add the quantities of ether and 5 »/„„phenolated 

lysiological serum required to bring the vaccine to the ratio of i of pus to 
5 of ether and lo of phenolated physiological serum ; filter through 
to 6 sheets of sterile gauze. ^ 

The vaccine thus obtained will he a polyvalent antipyegenous vaccine 
.treating, not only epizootic lymphangitis, but also various pyrgenons 
fions of tlie horse. 


: ^ Pyotherapy in Epizootic Lymphangitis ; Researches in Italy. - a 

and BARDErxi, P,,iu /i Modvnw /.oouUt-o, Stfric5 V, Year VI, Xo. 12, pp- 261-275 -iia- 
irmnis/. Bologna, Deecmber 31, 1917, 

.Tfter summarising the work carried out by JlAVGtv Beli.v and 
3 ,V (I) on pyotherapy, the authors give a detailed description of their 
■atmeiil of epizootic lymphangitis by means of pyotherapy which has 
en completely negative results. “ In all the animals treated^ whether the 
10ns Here slight, of moderate severity, or severe, the 2 series of 6 injec- 
ns (eaeh of 2 cc. of pyovaecine) with an interval of S days caused no 
imiution ot the progress of the disease ” ; even with subjects used as 
Ifrols. during the exiierinient, it was found that the injections of pvo- 
•xine have •accelerated and aggravated the disease ”, Therefore 
nrdnig to the authors, at the present state of our knowledge auto- 
lapy and pyotherapy are not methods of treatment the use of which 
'Ufti be advised in eiiizootie lymphangitis, 

• - The Vitality ot the Rinderpest Virus Outside the Animal Body under Natural 

Wnditions, -Smosiox, uo, ,h,. .u ■,„.*<„/ na- a r ■oc.u'i-u- o, 

\,,.cri,ury Sories, Vol. Ill, ,, gp j; a. iv c.,lcutla, OcO.lx-r, n,.; 

breat iincertamty lia^ exi.afcd in ugaid to tlie length of time that rinder- 
t can exist outside the animal body, either under natural conditions or 
'pccial measures arc taken to preserx-c its vitality. On this account, 
•cMKruiients described in the iirescnt Mtnioir, were de.sigiied to ,as- 
Jinilw duration of the vitalityof the riiuUriKst virus i) on groundiuthe 
in slicds, 3) in faeces, urinf and mneoiis discliarge.s. and 
leaf, blood and loncs under varying natural conditions. To make the 
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tests as complete as possible, they were carried out both at the Muktes' 
hahoratory, 7 500 feet above sea-level, and, save the last one, at BareiJ 
nnder plains conditions. The autlior condenses the results obtained, wbe 
are described in detail, into the following general conclusions: — 

At the Muktesar T.aboratory, rinderpest infection was found to 
ill certain buildings for 48 hours after the removal of the sick animals b 
not for longer periods ; frequently infection was absent after sUort^t 
tervals. Shaded ground, when contaminated by cattle suffering frouuiii 
derpest, was found to be infective to healthy stock 18 hours after thoremovj 
of the sick animals, but not after longer intervals. Ground entireh^ exposf^ 
to direct sunlight did not remain infective beyond 8 hours. : 

In the jdains, buildings were found to remain infective for 20 hJ 
after removal of the sick animals, but were nondnfective after longer J 
vals. Shaded areas remained infective for 24 hours and those exnosvd 
direct sunlight for 6 hours after removal of the sick animals, but not 
longer periods of time. 

The rinderpest virus was found to survive in mixed faeces and ijr 
protected from direct sutilight for periods up to 5 | hours after excretion 
sick animals, but when expcised to sunlight the virus did not survive 
more than 8 hours. Saliva and nasal discharge from sick animals didr 
remain infective beyond 44 hours. 

It may thus be concluded that, in buildings and areas infected bvi 
natural discharges of sick animals, the rinderpest virus is unable to surv: 
for more than 2 or 3 days, and when air and sunlight are freely admitttd 
destruction is even more rapid. 

The carcasses of animals that have died from the disease must, howev 
be regarded as possible sources of infection for .some considerable tiim 
tor death, especially when the air temperature is low, as it has been^ho' 
that the virus can survive for 51 days in blood from a sick animal evenvli 
tins has been freely exposed to the air and allowed to become putrid a 
in meat and bones also the virus may persist for many days. 

313 -Tabsrculosls in Camds, in E^ypt. — l-\ k , m Th: .1 jr*.a 

Vm, pp. 6-11, Pliittis, Cairo, iqij. 

Tuberculosis appears rarely to affect camels outside Egypt, but iati 
ooiuitry it has long been known. In 1911, 1.63 % of the camels shiughtc:! 
at the Cairo abattoir were found to be tuberculous, while for I9i5tlic'pc: 
centage was 5.4. These figures are certainly higher than those for tJ 
entire infection in Hgy])t. 

The author ascertained the cause of the disease by indentifying thed 
sal bacillus; controlled by inoculations in guinea pigs. The bacillus a; per 
to be of the bovine type. \ j 

(i) In view of th:* stnleintints m-vde by various autlnritic.s th it the rIntcrpX't 
ii<)t survive in drawn blood more than a day or two, it may be mentioned thit in a vcpoii] 
numbe-of observations made at the Muktesar Erboratory, aefibriualed blood store;! 10^ 
aseptic Conditions at rfiom temperature remained virulent for freun 30 lo days 
.case, blood kept at O'C, was virulent after 90 days. (.-4 uthor). 
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The author thinks that infection takes place primarily from cattle, the 
letliod being by inhalation. About 60 % of the tuberculous camels are 
nly affected in the lungs, bronchial and mediastinal glands. The di- 
ease is never found in camels from countries where they do not come in 
ontact with cattle. The subcutaneous test with ordinary tuberculin can 
,e successfully employed on susj)€cted camels. 

- Animal Calorimetry: The Interrelation Between Diet and Body Condition and 
the Energy Production during Mechanical Work. — .Anderson, r. j, and eusk, 

(Physiological laboratory, Cornell laih crsity, N. Y.), in The Journal of Biolo- 
gical Cht^misffy , Vol. XXXII, Xu. pp. 421-433 10 tables. Baltimore, December, i^i 7, 

Previous work on this subject showed that the heat produced by a 
iven quantity of mechanical work was the same whether a man were 
asting or had partaken liberally of a mixed diet (\'OiT, 1866). Other 
xperiments on men have shown mechanical work to be more easily 
icrformcd after ingestion of saccharose than after ingestion of meat. This 
ead to the conclusion that there is a sumniation of the two energy 
ncrements due respectively to work and food ingestion (Rubxkr, 1910; 
Benedict and MuRcmursKR, 1915). 

The authors extended these experiments to the dog, in which dietary 
ontrol is easier than in man. The experiments dealt with the influence of 
ueat or glucose ingestion upon the heat production of a dog ;unning at the 
ate of about 3 miles an hour ; and the influence of fasting upon the quantity 
|i energy required to do a given amount of mechanical work. 

Method , — A treadmill with a moveable jflatform was specially con- 
tructed to })ermit of tire use of tire Williams calorimeter (described by the 
lerigner in The Jonrnal of Biological Chemistry, Vol. XII, p. 371 ; 1912). 
this calorimeter is a breathing apparatus s]recially designed for experiment 
in small animals ; it is based on the Rkgxavlt type of calorimcrter, improved 
|nd supplied with triide walls wdhch allow very close obseix’ation of the 
lightest changes in temperature. Plach revolutioii of the wheel operating 
lie treadmill represents a forward movement of 0.45S m., and every i 000 
tvolutiuiis produce 0,5 calories by friction in the box of the calorimeter, 
file speed was kept constant during each hour of the ex])eriment. Tire 
j standard diet ” given was composed of 100 gm. of powdered biscuit, 20 
itn. of lard., 100 gm. of beef ; to this daily ration \vere added 10 gm. of bone 
h. (Graham Tusk , Animal Calorimetry, Journal of Biological Chemisiry, 
ol. XIII, p. 185, 19T2-1913). The basal metabolism was dcterniiued 18 
)urs after the administration of tlic standard diet when the clog was rcst- 
■g in the calorimeter at a temperature of 2()°C. In the first series of experi- 
ents the basal metabolism was 17.5 calories per hour, and in a second se- 
cs. where the average of the different hours was calculated, it was 17.2 
ilories. 

Influence of mechanic.u. work i8 hours after ixgkstiox of stan- 
■^D DIET. — The quota of heat production due to muscular activity was 
mud by subtracting the basal metabolism from the total metabolism de- 
'tmiued during the work. The results given in Table I A. show that, 
-hours after ingestion of the standard diet, a dbg weighing about 9 kg. 

[SIS-Sll] 




TabI-K I. — Influence of mecliaiiic.il work. 


Date 

( 19 ^ 7 ) 


h'xperi- ! Weight 
inetit 

No. ' dog 
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(eal.) 
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Work ■ 
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in ' 

above the 
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13 
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S 
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76 7 
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4717 1 
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ii.o 

12.3 

12.2 
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Glucose, 'O 1 
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MilTch 6- No for-.d. 

a Meat, 750 ^ni. : 

» IP Meat, 750 uin. 


3 ! 

8.35 

6i.3 ; 

19 : 

g .6 ; 


26 ■ 

9.7 ^ 

76.8 1 

; hoMr.s after 


6 ; 

9.25 ; 

82.1 I 

13 ^ 

9.0 
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92.4 

16 i 
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♦ 30.6 


o.gS ; 3 936 1 
0.92 i 4 771 I 
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0.82 

0.79 
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o. 8 < 
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4 806 
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1 1 .1 
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12.5 
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0-58^ 
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;o- 5 f 2 , c 
Oo 7 -V 


C. 579 I : 

^<^’•555 

:o. 55 .^U 


0 ."! 

Oo'^ 

O.H 


i 


‘ Dog resting. 


Inblu,:ncm ui- mechanicm. work iikrinc. “jo, 

Forj, OWING THK IN-IKSTION OF GBi-cosE. - • i he same dog the 

of 70 or 100 gm. of glucose in water dW the sarne amount of 

energy expenditure of 0.350 kilogrammeters (see t Uv alter the B'l 

the ^meLrount of mechanical work, the dog, immcdmtdy | 

gestion of glucose, requires about the same amount of er.ergr . Jb 
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s) tlian when it does the work i8 hours after ingestion of the standard diet, 
ttnay. however, be said that, in spite of the addition to the weight of 
lie dog of the aqueous solution ingested wliich increased the total weight 
be deplaced, the exi>etiditvire of energy was only 0.550 kilogram meters ; 
disfigure, compared with the preceding one (0.580 kilogr ammeters), shows 
jbat the ingestion of carbohydrates diminishes the energy required for 
Uiven piece of work by 5 %. 

j ^ Influence op mjcchamcal w^ork 4 or 5 hours after the inoestion 
L jjjr.xr, — The results obtained after tlie ingestion of meat (see Table I C.) 
in petted agreement with those found by Rr;BXKK in his experiments 

0 man referred to above. The dog, 4 or 5 after the ingestion of 

Ut accomplished the work with an expenditure of energy exceeding the 
Lai metabolism; this energy result,s from the sum of the specific dynamic. 
Lion (1) <'f 4- the energy necessary for the work, the total being 

Lai to an average of 0.587 kilogrammeters. 

1 The ingestion of alanine (20 gm.) gives similar results, i. e. an energy 
penditure resulting from the specific dynamic action of the substance and 
e work supplied. 


Table IT- — InilMncc of mcchankal u:x>rk upon metabnlim in fasting. 
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0-73 




9. . ■ . 

3 t 

^3 

12.4 
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13 

G2 7 

0.717 

7 '* ' 

J 0 .'> 

* ^0595 

♦Aven oe - 

0.58^ kit'gr.innm'tc 








Influence of mechanic. \u work during fasting. — The dog having 
isf about 20 % of its w^eight after 13 days’ fasting, performed the same 
iFchatiical work with an average expenditure of energy of 0.584 kilogram- 

i (t) Term used by R'JBnlr to express thr loss of cnersy pecu 1 i:ir to certaiu foodstiiiTs 
k'?il by the changes they undergo in the organism. (Si^'c iL 191 1. 43 ? ■ Zuntz, N. Expt-‘ 

k»;^inirf Points of View in the Stud)/ of Animiit MeUibolism with the Aid of the Respiratory 
wpmus. (Ed.) 
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meters (see Table II). H the results obtained during fasting are compaietj 
with those obtained when the animal is in the best nutritive condition (se$ 
Table I) it is seen that, to accomplish the same amount of work, the same 
expenditure of energy is required in both cases, in spite of the fact that 
in the first, the dog has lost 20 % of its weight. 

Conclusion. — To move i kilogram of body substance i meter through 
space the animal requires a constant expenditure of energy {0.580 kilogram- 
meter on the average), independent of its weight and of the specific d>maffiic 
action of the foods ingested. Only an abundant supply of glucose reducos 
slightly this expenditure. 

fi5"-’the Effect ot High Temperature on the Nutritive Value of Foods. — jiogas, 

Albert O., in The Jomnai ol Biolvyical Chemistry, Vol, XXX, No, i, pp.' 
o diagran-.s, Baltimore, Mny, 1Q17. 

The experiments described w^ere made 011 rats in the Department of 
Chemistry of the Kansas Agricultural Experiment Station, Manhaltar,. 

In a previous paper {Journal of Biological Chemistry, Vol. XXVII. 
p. 193, 1916) the author showed that young rats are unable to grow on a did 
that has been subjected to high temperatures. Many investigators believe 
the so-callcd accessories to be destroyed by exposure to heat. In order 
to verify this h^qjothesis the author undertook new expermients, using as 
food maize and a mixture of maize and white of egg, one or both of whieh 
had been heated in the autoclave for 6 hours under a 30 lbs. pressure. It 
was found that heat had little or no effect oif the white of egg, but lb?.t 
each time the maize was heated the diet became inadequate in soiup res- 
pect. To ascertain whether the protein had been changed, a relativelv 
pure protein — white of tgg — was heated in the autoclave for 6 hour? rt 
a 30 lbs. pressure. This protein was carefully dried and mixed with pro- 
tein-free milk, butter, starch and agar in such projxutions that the protdn 
formed about 9 % of the ration. In further experiments, for the white ot 
tgg Was substituted iinheated casein (control) and casein heated in the ros 
toclave for 2 hours under a pressure varying from 15 to 95 lbs. It wa? scui 
that the action of heat caused no essential modification of the food vaire 
of either the wdiite of egg or the casein. 

The author concludes that heating such as carried out in his txpcii- 
ments does not materially decrease the food value of proteins. The hypo- 
thesis that one or more of the so-called food accessories may be injured by 
high temperatures seems justified. 

316 - 'rhe Supplementary Dietary Relationship between Leaf and Seed as Contrasted 
with Combinations of Seed with Seed. — McCot.lum, k. v,, sibjmonds, n. an 1 dij. 

WC, \nThc Journal oi nirAo:icaI Chcm’Ary, Vol. XXX, No. i,pp. 13-32 -- i j (liau'nii-;? 
ICiUimorc, May, 1317. 

At the Agricultural vStation of Wisconsin, Madison, the authors hd 
previously carried out a series of preliminary feeding experiments with a 
number of natural foods of one variety completed by the addition of one 
or more isolated and chemically pure dietary factors (protein, mixture (i 
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inorganic salts, fat-soluble A, water-soluble E*}. In this way they studied 
vheat (i) maize (2), rice (3), oat kernels (4) and white beans (5). 

With the exception ofpolished rice and beans these seeds resemble each 
jtber closely in their dietary' properties : — a) the proteins are of relatively, 
poor quality furnishing certain essential amino-acids in amounts below 
[lie optimum ; 6) the content and composition of the inorganic portion of 
Each seed are of a character which cannot induce normal growth and must 
()e corrected by certain salt additions ; c) the content of the fat -soluble A 
is inadequate to supply the needs of a growing animal over a prolonged p'c- 
riod. Unpolished rice closely resembles the other seeds mentioned above, 
but polished rice, which has lost both its bran layer and its germ, is deficient, 
cot only in the above-mentioned factors, but also in water-soluble B, The 
Eonimou bean differs from the other seeds particularly in the poor quality of 
its proteins. These contain but little of one or more of the essential amino- 
jicids, so that beans should always be combined with other natural foods 
papable of supplying the proteins which supplement this deficiency. 

I 111 the paper under review the authors give data obtained recently 
nhicli clearly show the general lines along which successful nutrition may 
-lie obtained when the diet is purely vegc^tarian. Their experiments, which 
ave lasted over 10 years, carried out with rats and pigs, convinced them 
lat these two species have essentially the same food requirements. Xei- 
ler si)ecies can grow satisfactorily when restricted to one of the cereal grains ; 
regards growth and reproduction both respond in the same way to spe- 
ihe modifications of a diet thus restricted. In the ex];;eriments describ- 
1 made with rats, it was found impossible to make up a ration derived 
ddy from the seeds of plants capable of giving normal initrition during the 
rowing period, even though two to five seeds of widely different varieties 
are employed. When the animals were put on a simple and unvaried diet 
f a mixture of leaves (alfalfa) and seeds, very different results were ob- 
aiiied. 

* It was impossible to secure appreciable growth with the follo\s 4 ng mix- 
iiits of seeds with salt -free water. 

1) maize 90, flaxseed e>il meal 10 ; . 

2) wheat 20, maize 20, rolled oats 20, hemp seed 20, millet seed 20 ; 


Hart, K. 'B,, McCou-VM, K. V. . STrrNPOCK, H. mul HvMrRVREY, c,. C, , IVjsicov o 
E.rpin'nuut Risainh Bvlh::?! 17, iiiii; Harx mid McColLVM, 

furtjtt/o; C7;< )ii7.s/ty . Vol , XlX, ji. 773, 1034 ; IT.art, I' B. . Mni.rR. W. S. and 

lu'oi.iXM, E. Vol. XXV, \\ njif' ; McCou.rM.K. V.. Simmonds. X..ar.il Titz, 

' Vol. XXVIII, p. 211, 1916-19,;, — (2) Hart and McCoi.lum, JoufiuiJ cf fhoJo 
Cluvu^try, Vol. XIX, p. 373, 1914; McCollum. Simmonds and Titz, ihU., 
fii. XXVIII, 15^, 1916-1917. — (3iMcCoi,LL’M.EW.aRdDAVls,M.,Jt)Hr7!a/o/.Bf;'/<.’- 
( 'jcjii/s/fv, Vo!. XXin, p. iSi, i9i> — (j) McCoi.lx M.SiMMOND? and PiTZ, Jvunuil of 
Ckivn'fifry, Vel. XXIX, p. 341,1907. — (s) McCollum. Simmonus and Pixz, 
-// V, Vol. XXIX, p. 521, 1917. 

See also B. March, 1915, Xo. 296. 

* For the explanation of these leims see R. Jan,, 191S, No. 


(EJ.) 
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3 , as, as. .»« •■« «; ‘ 

4 ) wheat 33. ^3. to ; rations I and i [iioitoie 

These rations repres 'xre added, but not otherwise; ra- 

good growth if ■ growth, responds less well to the additioi 
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of salts in its effects han 2 contain a sufficient quautih 

port growth. This ^ B, as well as proteins of ,ide 

of the factors fat-soluble A and wffier^^^ carbohydrate and fat 

quate quality and enoug f above) showed that maize, wheat ;m 

The preceding experuiieuts fat^solublc A, and it is, the,* 

fot effitotlhat ^xseed meal and millet seed contain a much great* 
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ount of this dietary factor. This is confirmed by the results obtained 
;h ration 3 which contains neither flaxseed meal nor millet seed. Ration 
s deficient, not only in the fat-soluble A, but also in salts. 

U is difficult, if not impossible, to obtain even moderate growth over an 
^ed period bn a diet restricted to the seeds of plants. Since the water- 
uble B is abundant in all the seeds, and the fat-soluble A present in large 
aatities in some of them, the failure of the seeds to promote growth must 
attributed to the composition of their inorganic fraction. Of the seven 
most important for human nutrition and animal production (rice, 
lize, wheat, oats, beans, cotton, flax) only cottonseed and flaxseed have 
high inorganic content, and in all of them, as with seeds in general, the 
his very poor in sodium, calcium and chlorine. 

The following data are taken from the paper by E. B. Forbes, Ohio Agri- 
liural Experiment Station Bulletin 207, 1909. 

The leaf and seed rations used to ascertain how far leaves can supple- 
st the deficiencies of the seeds were : — 

5) rolled oats 50, alfalfa 50 ; 

6) rolled oats 60, alfalfa 40 ; 

7) rolled oats 70, alfalfa 30 ; 

S) wheat 60, alfalfa 40 ; 

[ 9) wheat 70, alfalfa 30 ; 

10) maize 60, alfalfa 40 ; 

11) maize 70, alfalfa 30 ; 

12) maize 80, alfalfa 20 ; 

13) maize 90, alfalfa 10 ; 

14) peas 60, alfalfa 40. 

The results obtained led to the following conclusions : — 

The leaf is distinctly different from the seed in its dietary properties in 
' respects: — its total inorganic content is very high, and it is especially 
i in both sodium and calcium, both of which are deficient in the seeds gener* 
I. In addition the leaf is several times richer in fat -soluble A than are 
eat, oat and maize kernels. Certain seeds contain this substance to 
lily the same extent as the leaf ; hemp seed is distinctly superior in this 
pect to the seeds just mentioned, and flaxseed and millet seed are still 
jier than hemp seed. The fat-soluble A content is highest in the smallest 
tfs, probably because of the relatively large proportion of germ contained 
Ihem. 

Indian Cattle Census. — The Ai^ncultmal Jourtuil cf IncUa, Vol. XII, Part. IV, 
. 6;fi. Push, October, i<)T 7. 

Xhe following figures, recently published by the Director of Statistics 
idia are based on cattle censuses which are taken annually in some 
inces and quinquennially in others. It is stated that a general census 
Hprorinces will be taken during the year 1919-1920. 

The total number of cattle in British India is 147 336 000. Of this, 
and bullocks account for 48 664 710, cow's for 37 481 273, buffaloes 
19025079, and young stock for 42 184790. The following are the 
incial figures : — 
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United Provinces 31 741 ooo 22 % ot total Burma 5 882 000 \ 

Bengal 25324000 17*^0 Assam ..... 3576000] 

Madras ... - 21761000 15'’;, XorthWcst From- I 

Bihar and Orissa ‘‘-i ",o ier Province, . 1271000^ _ 

1 ‘unjab .... 15480000 ' Aimer-Mmvara . 351 oou - "ftnV 

Central Provin- UcliU. 14S000I 

CCS an r! Bora r ii 857 <ioo 8 > Coorg 131000 j 

Bomba\' ami Sind 9677000 7 *^,, « Manpui 6000 


The number of cattle i>er 100 acres of cropped area ranges bet wee 
32 in Bombay and Sind and 100 in Bengal, while the number jK^r 100 0 
population ranges between 36 in Dehli and 95 in the Manpur Parganj 
The average for British India as a whole is 65 per 100 acres of cropper 
area and 6l per 100 of population. 

The number of sheep is given at 23 015 836, of which Madras possesse 
10 765 543 and the Punjab 4 676 899. The iiuinber of goats was 33 4«*i; 

horses and ponies, l 653 379, and mules and donkeys, l 512 205. 

The statistics relating to sheep, goats, horses, and ])onies, and m\ki 
and donkeys, exclude Bengal, from which no returns regarding these anj. 
mals are at present received. 

318 - Herd Books of the Argentine Rural Society (t). — de anchorkna j , in iiit .],Mh 

de la .Soi/t'dHa Year J,II, Vol. 1,1, pp. 642*0 ri. Buenos .\vre<;, Oniihej 

191;. ' 

The apjxiiided tables give a summary of the entries in the herd book^ n! 
the Argentine Rural Society for the last 3^ear (October l, 1916-Septeiji 
her 19T7) and since their foundation. All pure breeds of cattle, horse? 
asses, sheep and pigs, whether produced in or impiorted into the Argentine 
are included. 

A. Argentine Herd Book. 

Bntriea Iroin Octobur i, igi6 lintTks since 




to September 35 , igt? 


f 0 u n d a t i 

3n. 

V.reeds. 

Imported 

Animals born 


Imported : 

ihl 


animals 

ill tbe 

country 


home-bred ai 

iwab 






Ti«tal 




Males 

\'Hialcs 

Males 

Females 


Males Females 


Sliorthoru 

638 

7n 

4 

4 5 M 


30641 ) 53 ^-.^ 


Hereford 

lO 


725 

800 

> 541 

0 354 1 1 5-t i 

20114 

.CberdecQ Angus . 

42 

23 

40* 

4.^« 

t 015 

4 543 4 S ‘'6 


Re<i Shorthorn . . . 

I 


6 

5 

1 2 

143 ' 201 

M 

Red Pdkcl 



12 


25 

III 125 

13 

Devon 



5 


H 

20 23 

t 

Terse V 

. 


0 

8 

>7 

44 .t’ 

9 

Fleiiiish ..... 



33 

22 

55 

167 4^7 

^3 

l ofals . 

«»7 

I**; 


5 8 SI 

IT ««3 

tS 0t4 T« 41* 



fij See R., Februuy, 19:6, No. 303. {I'd.) 

[SlT-ais] 
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'/i, A V genline Stud Bonk. 



Retries fiatn October i, 

1916 


Entries since 


Btcetls 

to September 30, 1917 


foundatioa 



Mules j 

Females j 

Total ■ 

Males 

Females 

Total 

rclicr* m 

2S5 


0(mS 

2 603 

5878 

8483 

jfdesdalc 

I 2 t) 

1 (»(y 

328 

^ 975 

4 H90 

6865 

ire. 

I I<S 

165 

2^3 

I 721 

3364 

5 085 

ickney 

12,^ 

1 2') 

243 

T Q23 

2 804 

4 727 

)rksWio. 

25 

27 

52 

287 

731 

1 or8 

iglo.Xormin . . . . 

JO 

21 

31 

192 

671 

8*3 

tffolk-Puncli 

0 

1 

i 3 

1 90 

323 

7'3 

luloaiiais 

H 

•1 

12 

152 

197 

349 

uiitcr 

9 

22 

V 

62 

173 

235 

tlrlT 




87 

Iln 

■97 

)lo-Fotiy . 

6 

7 

13 

00 

86 

132 

clgiaii . ■ • ■ > 


3 

3 

21 

73 

94 

jetland’Fony • - 




10 

24 

31 

piericai'trottiiig , 

2 

— 

2 

7 

23 

3 f> 

idenburg 


J 

J 

10 

16 

26 

ftlsldn 

- 

2 

2 

1 0 

^3 

23 

Totit/s . . . 

1%4 


1 CHI 

9 3 IH 

i» 5 TC 

n 8»4 


c. 

Argentine 

.i .xs' n 

u,l:. 




lintrics from October r, 1916 
► to September 30 1917 

nree.i^ 

Males b'emales Total 


2(1 

92 

23 

69 

49 

iSI 


l-l.il . 


311 
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STOCK raising: organisation and encouragement 


D, Argentine Flock Book 



Fntrles from October i, 1916 | i^*^**^*^^ animals 

xiHUKs t > =- ^11 entered in the final rei>L!t.r 


to September 30, 

ijand preliminary to the same period 

BteeJs 

Imported 

animals 

Homebred Filial 1 

animals Igister. i| . minary 







total 


Males 1 Females 

Males Females I Females ;j Males 

Females j Females 

I^coln 

7c 2 5« 

J 495 

1 694 ‘ 1 ‘.le 2 927 

8858 9745 

21 53- 

Argentine Merino • 

4 9 

48b 

423 > 31 ? 

8155 - 

44:2 

Shropslure Down , 


13 

13 18 71 

342 152 

^65 

Hampshire Down 

5 

66 

87 2<) 124 

367 211 

7 1 

Oxford Down . . . 

iS 3 


8q 36 84 

326 H.33 

Ml! 

Romney JMarsh 

44 

193 

253 86 175 

‘"^47 bl 4 

I p6 

Border Leicester . . 


5 + 

32 — 3 ri 

180 

Zb 

Dixley 

— - 

3 

3 ■' 3 

3 

5 

Corriedale . . . . . 



1 

5 

'y 

. . . 

195 59 

t 5 T 5 

t C ^4 t 4 S 5 4 241 

14 928 11 585 

3 U 4«4 


K. - 

Argentine Swine Book. 




Entries from October 

I, 1916 

Entries since 



to September 30, 


foundation 


Breeds 

- 

" 


, 



Males 

Females 

Total Males 

j Females j 

Total 

Berkshire 

679 

961 

I 640 4 895 

6247 

i: iiz 

Midde While York^ 





shire 

1S3 

134 

257 I 51I 

2 023 

3-5: 

Tamworth ... 

88 

159 

244 170 

301 

4:1 

Earge Black. . . . 

102 

122 

230 1 274 

I 400 

2 6:4 

Duroc-Jersey . . . 

22 

3 '^ 

52 5S 

7 ^ 

129 

roland -China . . . 



III 

134 

243 

Large White . . . 

, ; — 

— 

— 43 

67 

101 

Hampshire .... 



— 4 

6 

10 

Total . . 

1 »n 

1 4»5 

titi 

II t 59 

liiii 


319 ~ The Stud Beet Cattle Breeders* Association of Australia. — The rustomi 

VoL XXVII, No, 10, p. 933. MelboTirne, October 16, 1917.* 

The movement initiated in Sydney about three months ago in the diicc* 
tion of forming a stud beef cattle breeders’ association received official eo- 
dorsement when the members of the Stud Beef Cattle Breeders' A 
of Australia met in general meeting to consider and adopt the rules and regu* 
lations drawn up by the provisional council. 

The luture value of the organisation in fostering pure cattle breeding 
was generally recognized, as well as the fact that the opportunities of doing 
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^'uable work in this direction in Australia are boundless. The men who 
liave been elected to manage this new Association are well-known and suc- 
cessful breeders from the various States of the Commonwealth and are 
fully competent to make it an unqualified success. 

320 - On the Use of Certain Marine Algae for Feeding Horses. — Adrian, in comptes 
i fcndus dcs dtl AcAictnic dcs Sciences, Vol. CJ^XVI, No. i, pp. 54*56. Puris, January 

i 7, 1918. 

j The author, having been offered a product obtained from Ivaminarias to 
jbe used foT waterproofing cloths, noticed that the composition of the treated 
[seaweed resembled that of oats, as is shown by the appended figures : — 



I/amlnarias treated 

Oats 

Water 

l 4 - 4 <=' % 

n.55% 

Carbohydrates . . i 

53.90 

i 66. bo 

Nitrogenous mattc^ ....... 

17.30 

^ 9.10 

Cellulose 

11.50 

8.45 


3.90 

3-10 


The author tried the product on 2 lots of 3 horses suffering from lym- 
hangitis ; one lot, used as control, was given the ordinary feed of oats, 
ay straw, while for the second the seaweed replaced the oats. 

.\fter 24 days, it was found that the horses fed on seaweed had increased 
1 weight hy 6 %, while their general condition was much improved, and the 
(Tuphangitis had disappeared, though still persisting in the first lot. This 
ction on the disease, if it is confirmed, might possibly be due {according 
oMM. Lapici^ue and Tegendre of the Museum, who were consulted on this 
utstion) to the traces of organic iodine in the algae. 

One certain result was obtained : — horses had eaten, digested and 
ssimilated the new food replacing oats. 

A further experiment was tried with 2 lots of 20 cavalry horses ; the 
.rst lot were fed normally, while the second received i kg. of alimentary 
saweed replacing i kg. of oats. 

The experiment, which lasted 2 months, confirmed the previous one ; 
he horses fed on the seaweed had put on 13 kg. by the end of the trial, 
■hik the control horses had barely gained 2 kg. 

The author considers 0.750 kg. of alinientaiy' seaweed to be equivalent 
D I kg. of oats. 

The experiment is all the more interesting since Taminarias arc abun- 
aut on the coast of Brittany, The author discusses their use in human 
utrition, as regards which very interesting results have been obtained. 

u - Relation between the Weight of the Carcass and that of the Meat in Beef 
Cattle. — Dechajibre, in Comptes rendus des SMnees dc V Academic d' Agriculture de 
Prance, Vol, IV, No. i, pp. 25-28. Paris, JaniRiry 9, 1918. 

The meat obtained from an animal is equal to the difference between 
net weight and the total weight of the bones, suet, etc. The most 


cattle 


^ *. ( factors is the carcass, a knowledge of which wouK 

important o* , selection of slaughter breeds, 

form a sound basis f ^ -sv-eight of the carcass and that of the meat i 

The relation betweenjhc^-^^^^^ 

influenced by .“any . produced by the degree of fattening. Thj 

all, the condition of ^ ^ relation were earned cut with a 

author s experiments representing a total weight of meat of 51 031 lbs. 
large number of bone. The average ratio of bunetj 

111 quarters ‘^^atain 8 ) 7 patent of fattening greatly influences thi; 

meat ^'^‘^^^l^K-^exoressed by the vicld per cent, in meat, which is the 
ratio. It IS Jj,. the weight of the quarters. In the moat 

'"‘‘^1? atir^*'"teut of fattening is dependent on the amount of suet ranovct 

studied the extent of fattemng^^^^ determined this amount aiidoal. 

for preserving. ‘ of the ouarters. When this ratio is compared 

TVipauthor s conclusions are. x) 

llv vive a net yield of meat vaiying between 55 and ,58 ,/„, the ratio 
generally give J ? hrtween 16 and 18 "/i, ; 2 ) in animals m goodcni,. 

between bone ratio is, on an average, 20 y„ ; 3) in animat 

dition, yielding 5 0 5 ,0. 22 or a little mon 

trade. 

A Hiitittieal Study of Body Weights; Gains and Measurements of Steers Duriw 
th^Fatten ng Period - sevursos-, 11. o. mul GERLANO..,i>.,h, the /o,.rn„i» .iv«i 

During the winter months of 1914-1915. 1915-1916 and lyUvigi,, 
a series of body measurements of steers were made at the Penns^hama 
o«+ citii+ion at the beginning and close (if feeding expennieiits 
for^thr^e coiisecutiv’e'vears, with the purpose of (Ictermimiig the aver^! 
bodv measurements of 2-vear-old steers at the beginning and close of th 
ItS period and the r'elationship of other definite body nieasiiremei^^ 
to eacb otheTand to note those measurements tliat coii d be used n 
selection as a’means of reducing the experimental error 111 fc^in.g exp 
ments and a study of variation in the measurements tbemsclves. Ani^fiv 
"t was to fold out the correlation ot gams to initial W 
measurements and to changes in body dimensions, . 

All measurements taken on a total of 21b animals ^ividecl n t^ 
lots each year are indicated in Table I. These steers wc^e mlatiieb na 

form as feeders, varying in market grades horn fair o ^ 

maiority being "good” feeders; 92 were Hereford gracies, b-l . 
grades, 18 Aberdeen Angus grades, 7 Shorthorn x Ilerefor 
3 Shorthorn X Aberdeen-Angus crosses, and 3 ^ i„f„sin 

Augus crosses. In no case did a steer fad o ^ 
of improved beef blood. The average imtial weight of the - 1 ^ 
was 900.112 pounds with 700 and T300 pounds as extremes. 

[zu^ttt] 
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^efc in quality, weight, and condition as would ordinarily be 

.obtained for feeding purposes. Each year 6o steers were divided into five 
pots of 12 each selected with as much care for uniformity of weight, breeding, 

E ndition and quality as possible. The feeding of these various ^ots wls 
m'e with rations affording very nearly the same opportunity for gains ih 
-e weight and condition of flesh for marketing. 

Table I includes all records for the three years, while the correlation 
bles include the data during the first two y|ars. All body measurements 
cept circumferences were made with the steel caliper ; all circumferences 
l^ere measured with a steel tape graduated in inches. The probability 
pf error in measurements is a factor not considered, thus necessitating a 
larger number of measurements to reduce the probable error. 

[T.^bu: 1. — Average iniltal and final measumvenh of 2 -yeur-old steers 
faltemd for market during a 140-cfay feeding period. 



Initial measurement. 

Final measureiueiit. 

Difference 


Measurement 





in 

Percentage 


Xumlier 
of steers 

Average 

Xuinber 
of steers 

Average 

uif^ure- 

merits 

in^:rcase 



Pmnds 


Pounds 

Pounds 


Feight . . . 

2I6 

900 r 1 2 

216 

1.188.398 

288.286 

32.02 



Inches 


Inches 

/ nches 


Vidtb of heaU 

214 

8,832 

21" 

9,112 

0.280 

3,16 

Unstfi of head • 

2I.t 

19.41 1 

216 

19.892 

0.4ST 

2,48 

of nei:k 

103 

19.163 

72 

20.090 

1.827 

9.53 

iVidth (if sh'iiilders 

214 

ifi.-t 12 

215 

^ 8.459 

2,047 

12.42 

hdlh of front Hank 

214 

16 378 

21" 

18.358 

1,980 

12.08 

R'idth of paunch 

214 

24.612 

216 


2.489 

10.54 

hdth of rear Hank - . 

154 

It) 527 

216 

22.744 

3.217 

16, 

f'idth of loin 

209 

13.98 t 

2T0 

1.5.958 

1 974 

14.1 1 

hdtli ol hips . 

202 

17,602 

2I(» 

19.254 

1-592 

9.01 

pdthaf thurls (Hip Joint r 
putt(Kk to hip 

209 

17.204 

213 

18.533 

I 329 

7.72 

214 

J 8.366 

21" 

19 .(J 22 

1.25''’ 

6.83 

)epch of chest 

154 

20.730 

215 

27.789 

I 059 

3.96 

i^ionWer point to protnio 

21 } 

33 t^ 3 -^ 

216 

34.311 

1,278 ■ 

3.86 

to ground 

2X\ 

22.876 

216 

24.013 

0.237 

. ^ 03 

litid flank to ground ... 

214 

29.128 

210 

30.202 

1.074 

3.68 

lock to gr<nnid 

142 

20,793 

2"4 

20.914 

0.119 

0-57 

nikrs t.. grtiund 

>14 

49 224 

210 

53.870 

4.646 

9.43 

lips to (ground ,* 

2^2 

.50.835 

2(4 

52.411 

1.556 ■ 

3-05 

boulder to fmttock ... 

214 

.53.763 

210 

37.988 

4-225 

1.83 

ircunifereiice of cheo^t .... 

ZI4 

73.014 

21(1 

77 694 

4.680 

6,40 

itcumiurence of pjuiiu h . 

. 214 

80,256 

216 

88.301 

8.045 

10 02 

iKUtiueieuce <if hiud ttuik 

214 

71.364 

21O 

^8.685 

7.32 1 

10.25 

imiiiiftreuce of nnurlc . ■ 

I4I 

17.198 

143 

1 7.930 

0,832 

4 83 


■ These 216 steers gained at the rate of 2.058 pounds daily for 140 days, 
i The following average initial measurements show a . marked simi- 
the length of head, length of neck, and width of rear flank, which 
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vary from 19.163 to 19.527 inches ; the width of shoulder and front flat] 
differ by only 0.034 inch i the hips and thurls (hip joint) in width are 1^,5^ 
inches and 17.204 inches, respectively ; and circumference of the body i 
the re^on of the chest and kind flank are 73.014 and 71.364 inches tespet 
lively. The height at the withers of a “ feeder ” steer is 1.631 less than tt 
height at the hips. The length of body from shoulder point to buttocks 
only 2.908 inches greater than the greatest height at the hips. 

The average measurements at the conclusion of the fattening perio, 
show similarity as follows : The len^h of head, width of hips, and distanc 
of buttock from hips varying within 0.638 inch of each other ; the width c 
shoulder, front flank, and thurls are almost identical ; and the ciicuaj 
ference of the chest and hind flank are more alike than their initial measure 
ments. 

The height has increased more at the withers than at the hips; thus; 
2-year-old steer changes his greatest height from the hips to the withen 
while receiving market conditions. In circumference the increase wa: 
greater for the hind flank than for the chest ; thus the greater circum 
ference of the chest at the initial measurement becomes less than the circum 
ference of the hind flank in the finished steer. In fattening, the greates 
width at paunch and the greatest depth of body at the chest become morf 
nearly alike, as shown by a difference of 3.118 inches at the initial measure 
ment and 1.688 inches at the concluding measurement. 

In all cases the difference between the initial measurement and th 
final measurement shows an increase in dimensions due to depositions c 
fat, muscular development and growth. The regions of the body covers 
by the greatest amount of muscular development show greater increase 
dimensions than those having less muscular covering. 

In the regions where the growth would show the greater relative in 
fluence the least changes take place as shown in the width of head, lei^ 
of head, distance from chest to ground and hock to ground. The greates 
increase in width took place in the hind flank rather than in the paunci 
where it would seem natural to have the greatest increase because of feet 
capacity and condition. The thick layer of flesh and fat deposits in tb 
T^ion of the hind flank, together with the distension of this region of tb 
body in a fattened steer, are responsible for the- greater width in this par 
of the body. The width of loin, hips, thurls, shoulders, and front flank show 
changes in dimensions caused mainly by increased condition of flesh. 

The increase in height at the withers of 4.646 inches is not all dueti 
growth alone, a larger portion of this increase being caused by the flesh co 
vering over the withers and the deposition of fat in the muscular tissue 
of the shoulder region^ The fat deposit and muscular development cause 
the shoulder blade to be held more rigidly ; thus, the body in the dies 
region rises between the shoulder blades, as indicated by the greater distanc 
between the withers and the upper border of the shoulder blade. The great 
est change in the body measurements was the circumference of the pauucfi 
This, however, was proportionately less than the increase of 7.321 ioebe 
in circumference of the hind flank. The fact that the distance of chest b 

[«»] 
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ground and hind flank to ground did not show greater difference was due 
to lowering of the flank by deposition of fat in that region and the fat co- 
vering over the region of the chest. The region of the body possessing the 
most valuable eatable parts on the whole are affected most in the fatten- 
ing process. 

Correlation Tables. The following table is here presented as illustra- 
tion of the methods used in^ obtaining the facts presented in tables III 
and IV . 

Table II. — Xorr elation of average daily gain of steers during a feeding 
period of I20 to 140 days and the weight at the beginning of a feeding period. 

Initial wdgbt pM steer (pounds) ^ 

I 300 j I 3 ioj i 200 j I 150 j I 100 j I 050 j r 000 j 930 I 900 I 850 j 800 I 730 j 700 ^ 


3.2 — 

3.0 — ^ __ _ — >;• 

2.8 — I I 3 I 12 t I — II 

26 — — — — 4 2 2 4 1 3 3 ! ?• 

24 I I 2 15 811 7 6 3 2 41 

2.2 I 2 2 4 7 4 7 4 5 3S 

2.0 I 1 — 3 — 147 9 16 Q 12 2 ‘ 65 

1.8 — I — 3 2 2 5 7 II 10 9 7 6^6} 

16 — — 1 — _ . I 5 3 5 4 4 5 4 

1.4 — — — J. 2 — 4 4 10 3 7 I I , S 5 

.12 — — 2 — — 2 2 4 2 6 2 1 1 tZ 

U'd I I I 4 j S I 1* I 9 I 13 I >4 I 45 I 41 I S« I 4( I 3). I 11 338 

Mean live weight pounds 893.93 i 3-94 

Mean daily gain do. 1.95 ^ .016 

Standard deviation of live we^ht do. 106.88 i 2.777 

Standard deviaUon of daily gain do. 0.446 ^ .011 

Correlation. do. 0,0364 .036 


Daily 

gain 

(pounds) 


The results shown in table III are based on data collected on steers 
during the two winter periods of 1914- 15 and 1915-16. All measurements 
considered in this table are initial measurements, except those that show in- 
creases of dimensions at the close of the fattening period as compared with 
the initial measurements. The coefficient of variation is shown to be great- 
est on increases in circumference of hind flank, paunch, and chest, and 
the increase in gains in live w'eight. 

These measurements all relate to increased dimensions and occur in 
those parts of the body that show relatively high percentage increase over 
initial body measurements {Table I). 

Of the initial measurements the greatest coefficient of variation is 11.9 
i 0.04 per cent for initial live weight. In all the chest measurements the 
coefficients of variation are relatively high : Width at point of shoulder 

[sts] 
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O ^ + o -52 width of fore flank 10.4 ± 0.6, depth of chest 6.1 +0.34, and 
circiTmference of chest 6.9 ± 0.39- Likewise the mid posterior regions 
of the body show variations, the rear flank with a coefficient of variation 
of 8 7 + o 48, circumference of rear flank 6 + 0.34, width of loin 7 _5 + 0.43, 
width's thurls 5.9 ± 0,34. circumference of paunch ii + 0.62 and distance 

of hips to buttock 5.2 + 0.29. u 4 .u ^ ^ 

The measurements affected most by growth show the least variations 
and include the distance of shoulder point, rear flank, and withers from the 
nrouiid length of head, and distance of shoulder point to buttock. 

In general Table III shows the greatest variation m those regions of 
the body which change most in a fattening steer and those regions affected 
most bv deposition of fat and development of muscular tissue. 


Tablu hi. Means, standard deviations, and coefficients of variatiun 

presented in correlation tables. 


Kumber 

of 

9tMrs 


Measurements 


Mean 


pounds 


Standard deviations 
pounds 


Coefficient 
of variation 

Per cent 


_ 0,446 ±O.OIIj 

^88 ' Initial live weight . • • 893.93 i 3.9+ ; 106.88 2.77 

I j Total ^ain in live tvaight 288.55 _L 3 54-77 2.19 

; Inches ' ladies 


i Avf*raFp dailv iiain 


23-1 i o S-i 
n ,9 ± .04 
19. 1 1.08 


142 ' increase in drcuinfcrciicc 

of chest 

142 j Width of rear fl.mk . . . 
142 Circumference of rear flank ' 
1 42 Height of ehoulder point 
142 : Height of rear flank . 

142 Distsiicc, hip to buttock 
137 Width of loin ..... 
T42 i Circumference of chest 
142 Depth of chest ..... 
142 Width of fore flank ... 
142 ■ Distance, chest to grcmiifl 

1^6 Width of thurl 

142 Length of head ..... 
142 : Length of shouldtr to 

buttock 

142 Increase in circumfei cnee 

I of paunch 

142 Height of withers . 

142 Width at point of shoulder 
142 Circumference of paunch. 
138 Increase in circumference 
of rear flank 


8.13 10 

1,87 

-L 

.074 

23-0 i 1.30 

19-25 r 09 

1. 09 


.06 

8-7 :.h - 4 ^^ 

72.76 ^ .25 

4.40 

Tt 

•17 

6.0 J .34 

34.10 .08 

1-57 

O- 

.06 ' 

4-5 J: -25 

30.23 :.lr .09 

1.67 

:r 

.oO 

5-5 i: -31 

18.G9::: .05 

-99 

4 - 

.03 

5.2 .2<) 

13.96 .06 

1.05 


.22 

7-5 i -43 

69.82 ::: .22 

3 91 

± 

.01 

6.9 br .39 

25-77 :i: 

1-59 

± 

.063 

6.1 ± .34 

15.02 .08 

I 57 

u: 

.06 ; 

10.4 ± 

22.89 j_ .oG 

1 .1 8 

.i 

.04 

5.1 T 

17-36 ± .05 

1.03 

4- 

.04 

5-9 :b -34 

19 53 ± 04 

.81 


.03 

4-1 =F -23 

55-66 J: .17 

3.02 

_b 

2.84 

5.4 t: - 3 '^ 

8.26 dr .iG 

2.96 

i: 

.11 

35-8 ± 

49-50 :i: 1 07 

1-95 


.07 

4 - 9 :.fc 

16.42 ± .08 

1-54 


.06 

9 3 ± -52 

81.60 rb .56 

u>.04 

.b 

4.02 

10.0 b; 

7.52 rb -20 

3-51 

4 - 

.14 

4() 6 rb 2.67 



- .■ — 

■- 




Table IV, a summary of the coefficients of correlation, shows that in 
creases in body measurements have a closer relationship with gains m i' 
weight than the initial measurements. With the exception of initial ^teig 
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these measurements, as shown in Table II, also had high coefficients of 

vfldation. 

The correlation coefficients for the two body circumferences of chest 
aod rear flank, the width of thurls (hip joint), and the distance of hip to 
buttock show the closest relationship of all the initial measurements with 
gains in liVe weight. This suggests the jx>ssibilities of using these measure- 
merits in the selection of feeding steers, at least for experimental pur- 
poses, as a means of reducing the experimental error caused by individual- 
[ty of animals. 

The measurement of initial weight shows no relationship with gains, 
although this is usually considered one of the most important factors in 
selection of steers for experimental purjx)ses. 

Measurements that show intermediate relationship as indicated by 
coefficients of correlation are width of loin, depth of chest, width of fore 
Bank, length of head, height of withers, circumference of paunch and width 
at shoulders. 

Table IV. - Sinumary of correlations. 

Correlation CoriclaUun 

Correlating Cm relating 

coefficient coefficient 


Jain ■R^th initiat live weight h.036 i o.036 H >avpwithii]itial length of head 0.182 ' 

iain with increase in circum- ! f'rain with initial length from I 

ference of chest ptiint of shoulder to buttock ; .020^ 


Jain with initial width of rear ; 


Oain with increase in circum- 


037 

.056 


flank 079 

Jain with initial circumference 

of rear flank .22 1 i: 

Jain with initial height of 

point of shoulder o6r T 

Jain with initial height of 

rear fianck. “53 t. 

Jain with initial length of hip 

to buttock 271*: 

(Jain with initial width of loin ^o8 ; 

(Jain with initial circumfer- 


.i!S 3' ference of paunch . . . . ; .306:^ 

Gain with initial heigth of wi- | 

.053 thers ' ■ ‘ I i 

Gain with initial width of 

.056 shoulders .144-p 

Gain with initial circumference i 

.055 of paunch 124 i 

.Gain with increase in circum- 
,053 fcrcQcc of rear flanck . . . .203 

,085 Width of thurls with height of 

rear flunk 380 " 


.036 

.054 

•055 

055 

■055 

.<>49 


tnce of cliest 23S - .053 Ciicumference uf chest with 

Gainwithmilialdcpthuf chest I3“:i height of withers 621 ± .034 

bain with initial width of fore Width of loin with hmght of 

flank ibf _i: .o^j chest from ground ... -t79i: <>57 

Gain with initial distance of WMdth of chest with depth of 

chest to ground “77 ::: -03^ 3^5 i -<>7* 

Gain with initial width ol 
thmls ' ,224 .034 


Measurements in which slight or no relationship exist as shown by cor- 
fdation coefficients are initial live weight, width of rear flank, height at 
shoulder point and the distance of rear flank and chest from the ground. 

A close relationship of circumference of chest with height of withers 

I [«»1 
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is indicated by r = 0.621 ±0.034, lyikewise, the width of chest and deptli 
of chest hyr= 0.365 + 0.072 show a definite relationship. 

The hind quarters of a steer are more important than the fore quarters 
in determining the gaining capacity of a steer, with the exception of the 
circumference of chest as shown by a correlation coefficient of 0.2244 
0.054 for width of thurls, 0.271 +0.053 for distance of hip to buttock anl 
o 221 + 0.053 for circumference of rear flank. 

The following points (see p. 361), held by authoritative judges of live 
stock to be important, are not substantiated by the results of this study 
thus far : Initial weight of steers, closeness to the ground of chest and 
hind flank, and the length of body from shoulder to buttock. The cir- 
m inf erence of chest and rear flank are more important in ascertaining 
gains than feed capacity as indicated by the circumference of paunch, 

323 - Influence of the Degree of Fatness of CJattle upon their Utilization of Feed. ^ 

ARMSBY, H. Prcntiss and Fries J. August, in the /our mi/ of Agricultural Ri^eam, 
Vol. XI, No. 10, pp. 451-472, Tables, I fig., bibliography of 8 publications. Washing- 
ton, December 3, igi7. 

It is well known that the gain in live weight per unit of feed dimini- 
shes as fattening progresses ; it is supposed that the cells of the adipose 
tissues, 4s tliey become loaded with fat offer an increasing resistance tc 
the deposition of added fat, to overcome which increased expenditun 
of energy is required. Consequently a given amount of food gives a snialk 
gain in fat in a fat animal than in a thin one as a result of a correspond 
ing increase in heat production and a reduction in the net energy^ value 0 
the feed. Jlr. Arhsby, Director of the Institute of Animal Nutrition of the 
' Pennsylvania State College, and the Assistant Director, Mr. Fries, liave in- 
vestigated this subject by a direct comparison of the metabolism of an]ani- 
mal in ordinary condition and when well fattened. 


Rations and periods. 


Period 1 

Preliminary period 

Digestion period | 

Daily ration 

j Hay 

jconcentratS 





kg 

Period I 

November 3 12 

November 13-22 I 

1-7 

i 3-4 

Transition 

(December 23 jy) 


— 

— 

Period 2 

November 30-r'ec. ro 

j December 11-20 1 

3.5 

7‘0 

Fattening 

(Dec. 22-Mnrch 14) 


— 

; 

Period 3 

March 15-25 

; March 12-April 4 

3.8 

7.6 

Period 4 

; April 5- 1 5 

April 16-25 

2.0 

4.0 


Method. — Subject : a pure-bred shorthorn steer abotit 2 yeais and 
9 months old at the beginning of the experiment. — - Rations and periods'.i'^^ 
animal received a basal ration of alfalfa hay and a mixture of concentrates 
(i part of cottonseed meal, 2 parts of wheat bran and 6 of maize meal). 
This ration was always fed in the same proportions — .? parts of concentrates 
to I part of alfalfa hay — and supplied throughout the experiment, whies 
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Tvas divided into four parts (see the appended table) . During two successive 
periods the animal received quantities of this feed equivalent to a main- 
tenance ration (period i), and to a fattening ration (period 2). Fattening 
yas then started, during which the steer gained 300 lbs. The experiment 
pas continued in the reverse order, a fattening ration being first given (pe- 
iod 3)i ^ maintenance ration (period 4). 

RESULTS. — These two successive comparisons of metabolism resulted 
[11 much data (grouped in a series of tables in the appendix) which lead to 
the following conclusions : — 

i) The digestibility of the heavy ration is smaller than that of the 
ight ration ; it does not depend on the degree of fattening as corresponding 
rations were equally well digested before and after fattening. 

2) Urinary excretion. — The percentage of nitrogen, carbon and energy 
lost in the urine was less on the heavy than on the light ratioir, and a little 
greater in the fattened than in the unfattened animal. 

I $) The production of combustible gases, both as compared, with the 
otal feed and with the digestible carbohydrates was notably less on the 
heavier than on the lighter ration, both before and after fattening. 

4) Value of the gross energy of the feed. — In consequence of the smal- 
ler losses in urine and in combustible gases this loss was greater on the heavy 

an on the light ration ; no difference in this respect was observ^ed between 
.e fattened and the unf atteiied animal. 

5) The additional heat produced by the animal on the heavier rations 

as eliminated by means of evaporation of water. ' , 

6) Energy expenditure consequent on feed consumption, — The heat 
crement resulting from the consumption of a unit of feed was only a lit- 
2 greater in the fattened condition ; consequently the net energy^ values of 
lefeed and the percentages of metabolizable energy available for gain were 
ightly less in the fattened than in the unfattened animal. 

7) The maintenance requirement was increased by 37 % after 3 
•onths’ fattening during which the live weight was increased by 300 lbs. 
his 36 % increase in basal katabolism was partly due to the greater body 
eight to be supported while standing, but the katabolism increases more 
ipidly than the weight or the body surface. 

8) General conclusion.- — The higher maintenance requirement and 
'Wer fixed metabolizable energy in the fattened animal are the principal 
iCtors responsible for slower gain in weight as fattening progKSses, 

4 - Breeders of Purebred Stock in Queensland — Beef and Dairy Cattle. — QueensUnd 

Ai^ricultural Jourmil, Vol. VIII, pp. 2■^7-24S. Brisbaiit, Novtinbcr, 1917. 

The Department of Agriculture and Stock of Queensland has published 
‘ this issue of the Agricultural Journal a re\dsed list of breeders of pure- 
red cattle, for the purpgse of informing those who desire to improve their 
*ck where the best cattle can be obtained in the State. 

The Department of Agriculture and Stock takes no responsibility 
relation to the entries in the list ; but, when inquiries were first made, the 
inditioii was imposed that the entries were to be only of stock that had 
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been duly registered or that were eligible for registration in the difFerent 
herd books. As the entries received were, in some cases, somewhat too con- 
fusing for proper discrimination, it has, therefore, now been decided that 
only such cattle as have been registered will be included. This list of breed- 
ers of pure bred stock in Queensland shows that all the principal breeds 
of cattle are represented and that they were registered in 15 different 
Herd Books, i. e., Milking Shorthorn Herd Book of Queensland ; Ayrshire 
Herd Book of Queensland; Ayrshire Herd Book of Scotland; Holstein 
Cattle Club Herd Book ; Holstein -Friesian Herd Book of Australia ; Holstein 
Friesian Herd Book of Queensland ;. Jersey Herd Book of Queensland, 
Herd Book of the Jersey Cattle Society of Queensland ; Commonwealth 
Standard Jersey Herd Book ; Illawarra Dairy Cattle Herd Book of 
Queensland ; Illawarra Herd Book of Queensland ; Illawarra Dairy Cattle 
Association ; Queensland Shorthorn and Australian Herd Books ; Queens- 
land Shorthorn Herd Book ; Australian Hereford Herd Book ; New Zealand 
Herd Book. • 

The total number of purebred males and females owned by these breed- 
ers may be discriminated as follows between 1,he different breeds. 

- Males Finales. 

Milking Shorthorns 

Ayrshire 

Holstein- Fries! an . 

Jersey 

Illawarra . . . ■ 

Shorthorn ... 

Hcrel'ord ..... 

SHE**- 325 - Machine aieep-Shearing in New Zealand. — See No, no of this KrnVa'. 

nos 326 - Feeding Pigson Kitchen Waste. — primk, t. F.,in The ] Qumai of th^ BnardojA^^n 

Year XXIV, No. lo, pp. 1 107-1 io<j. London, J4nuary, 1018. 

Finding no data on the amount of kitchen waste necessaiy' to prwluce 
one pound of pork, the author carried out experiments on this subject. To 
this end he started in Januar>’ 1917 to keep pigs on this food and continued 
during 48 weeks. Three pigs w^ere bought on January 9, two of which wert; 
killed on March 5 ; four others were bought on March 10. one bein^ 
killed on June 7 ; on September five more pigs were bought. Throughout 
the experiment 6 T04 lbs. of food were consumed, and 870 lbs. increase ir 
live weight were obtained, or roughly, 7 lbs. of kitchen waste (potato 
vegetable and fruit peelings an el waste, bits and remains of food) producec 
I lb. increase in live weight. During the whole period the only other fooc 
used was 28 lbs. of meal, kiven during a shortage of waste. The poll 
obtained was of excellent quality. 

SERICULTURE 327 “ Ncw SiUtworiTi Rearing Methods; the Acqua Small Trestle System and th' 
Campbell Shelf System. — .acqua. C., Re:iritig early !>dkwor^i<> by means 
small trestle with immersed twigs, ReKdicon! i dell' lattiufi' b^icolonico dcila R- 
. Sftbrriofi' di A ('■ncollura in Porfici, Vol II, pp 5-12, 2 ; Campbell, C., Some 3^' 

methods for rearing s'ikworms, Ibid., p. 2j-?9> 2. Fnrtici, tojj. 

For some years,- attempts have been made to diffuse the economic me 
thod of rearing employetl in Friuli throughout Italy. This system consist 
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in giving the larvae, after the 3rd. or 4th. stage, leaves attached to the 
baughs, using horizontal hurdles or special trestles as supports. For the 
first stages, the Friulian system does not differ from these ordinarily used. 
The author has a system, by means of which the larvae can be reared on 
boughs from hatching. To preserve the leaves fresh and tender, and to 
avoid loss due to the rapid withering of the cut leaf, the lower ends of 
the branches are kept immersed in a small basin of water, placed on a shelf 
attached to the lower part of each side of a small trestle, some 20 in. x 20 
in. square, (fig. 1 ). A metal sheet is spread over the trestle, and covered 
with cardboard, strong paper, or even gauze. The small basin is provided 
with a stoppered opening, so that the water can be changed without moving 
the recipient. When the leaves gre eaten, fresh boughs are*placed’with their 
ends in the water (which has been changed) , care being taken to place them 
close to the old boughs ; the young silkworms soon pass on to the fresh 



Fig^ I. — AcQUA trej-tle method. 


eaves ; the day after, the old boughs are removed. Four small trestles suffice 
for rearing 2 ounces (60 gm.) of eggs up to the end of the second stage ; the 
system may be used for the third stage, by employing larger trestles. Thus, 
for 2 ounces (60 gm.) of eggs, a trestle, 6 ft. 6 in. X 6 . ft. 6 in., would be 
used, divided in two by a small shelf on which a small basin is placed, as 
mth the lower one. For the 5th. stage, it is useless to place the boughs in 
water, as the larvae eat the leaves before they have time to wnther and los- 
ses due to withering are not to be feared. With this system there is 
economy of labour, a saving of leaves, and better hygiene, due to the sup- 
pression of litter. 

The small trestle of Prof. Acqua gave good results in the hands of pri- 
vate rearers, as well as at the Sericultural Institute of Portici. 

Prof. Campbell has introduced a slight modification into the system. 
Tile trestle devised by him is about 3ft. long and rft. 6 in. high ; on the frame 

[J*7] 
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is stretched a cloth which remains till the end of the se^n, when it is 
washedjand replaced. At the foot of the trestle is the sheU on which is 



Flj. II. — Campbell shelf method. 


placed the basin, above which is a board perforated with holes to receive 
the ends of the mulberry branches ; with this device there is no fear of the 
larvae falling in the water and drowning, while the water is also protected 
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rom dtist. Prof. Campbell is of the opinion that this system should be- 
«onie widely used, especially in southern Italy, where the high temperature 
ind dry climate soon cause the leaves to wither and lose their freshness. 

To restrict the space required so as to approximate that necessitated 
jv the Friulian system, Prof. Campbell has devised a system for rearing 
;tages following the first one, and which consists of hurdles or supports 
[fig. 2) placed one above the other in pairs, 6ft. 6 in long and 3ft. 3 in. 
anart ; the double series together thus being 6ft. 6 high. On each support 
are small shelves, each 2ft, wide and inclined inwards ; the boughs are 
placed upright on these shelves, their tops being supported obliquely by 
transverse ledges. 

The mulberry branches are placed successively on the shelves accord- 
ing to the development of the larvae, and the length of the branches available. 
In the 4th. and 5th. stages the branches can be placed up to the third shelves 
in measure as the branches are gradually stripped. The branches are first 
placed in one half of the trestle, and when this is quite full and the larvae 
Save eaten all the leaves, the branches are placed in the opposite half 
rell in contact and interlaced with the branches on which are the larvae, 
0 that they can easily pass on to the fresh boughs. 

As an alternative, both shies of the trestle may be used by slightly se- 
)arating the branches on which are the larvae, and placing the fresh bran- 
;hes in the gaps between, when the first are completely eaten. The old 
)raQches are removed w'hen the larvae have left them. 

The oblique shelves prevent the larvae from falling 1 1 the ground or 
m the lower shelves, and also receive the excreta. At the end of the 5th. 
^ages, the heath is placed in the upper half of the trestle and the laJVae 
nove into it of their own accord. 

This system gives economy of space and labour, as well as better hy- 
gienic conditions due to the good ventilation. 

8 - On Some Cytological Data on the Phenomena of Parthenogenesis in the Silk- 
worm p). — Lecaillon, ,A,, in Comptt's remits iL’i' lU’ V Academic dcs Sciencss 

Vol. 166, No. 4, pp. 180-181. Paris, Jan. 28, 1918, 

The author gives the results of his investigations into certain 
ndamental points concerning the changes which taken place in the 
ifertilised egg. 

i) The examination of consecutive sections of eggs which, towards 
le third day after being laid, began to turn from yellow to pink, showed that 
le development of the embryo had already reached the stage where the 
:runi, amnios and embryonic sack W'cre formed, and w^here the breaking 
p of the vitellus has already taken place. The stuge at which colour begins 
J change is not a starting stage, but corresponds to an already advanced 
evelopment. The appearance of the pink colour is due to the deposition 
i pigmented granules in the cells of the serous envelope against the vitel- 
ne membrane. This stage is exactly similar in the fertilised egg. 

(i) Sec R. April, 1916, No. .127 ; Get. i<)i7, Xu. 036 ; Xov,, 1017, Xa. 1050 ; Tcb., 191S, 
0. 197. 
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2) In unfertilised eggs which have not changed colour and have been 
laid a sufficiently short time for the cellular degeneration to be still visible, 
an intravitelline segmention was observed similar to that taking place in 
the fertilised eggs of most insects, except that more or less premature 
sation of development was manifest. 

3) In unfertilised eggs wliich had kept their original yellow colour, 
but which were from 10 to 12 days old, cellular degeneration was much mor^ 
marked than in the preceding case. 

4) These facts confirm and extend those already given by the author 
in a preceding note (i), which showed that, in the eggs of Bomhyx mori 
which do not change colour, important phenomena of development take 
place. The capacity for parthenogenesis in the silkworm, therefore, really 
corresponds to a quality proper to the female reproducing element and not ' 
to a property peculiar to eggs which change colour after being laid. 

The earliest stages of degeneration observed in Bombyx mori which 
only correspond to a segmentation stopped very early seem in every way 
comparable to the rudiments of development observed in birds. 
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329 - The Work of a Tractor in Stony Soil. — pluchet, e,, in Comptes nndus des Siama 

del'Acadcmie iVAi^riculfure de France, Vol. Ill, No. 36, pp. 1037-1040. Piiris, Novem- 
ber 21, 1917. 

The author advised the purchase of a 10-20 HP. tractor for a large estate 
at Eure-et-Ivoire, France, having a number of stony areas. The tractor 
was chosen, on the recommendation of M, Ringelmann, from amongst those 
tested at Noisy-le- Grand (2). 

Paraffin was used as fuel, being so much cheaper than petrol ; heavy 
oils of at least 39° Baume could also have been used. The tractor began 
work cm uncultivated ground about July 15, 1917. For various reasons, 
such as bad w^eatlier, liarvest work, holidays, etc., the tractor only worked 
340 hours, or 45 days of 8 liours, from the above mentioned date up till th. 
end of October. During this time 160.6 acres were worked to a depth 0} 
7 to 8 inches (about i acre in 2.2 hours), in very stubborn and stony soil | 
In these soils, the usual implements and tools w'ear very quickly and the 
average work done by i man with 3 horses does not exceed 4200104800] 
sq. yds. per day. | 

The 160.6 acres w'orked cost about £ no. 3s. for fuel, lubricants, sock 
and new parts, repairs and upkeep. The working parts of the machine 
did not seem to have suffered, in spite of the difficult ground. The tractor 
was driven by the estate foremen ; in spite of this, the author allowed the] 
drivers the pay of 9%^- hour; on adding, for the working hours £i 3- ' 
to the expenses, the total became £ I23. 15s. and each acre worked cost 155. I 


.(i) See R. Oct., 19x7, No, — (2) See A’., NriveiuUer, 1917, No. 1051 lukI ^ 
Jammy to 18, No. 81. {Etl.) 
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the author has only been able to estimate very roughly the depreciation of 
the machine, etc. Supposing that the tractor, which cost £500, can last 
three years if well cared for, the depreciation would amount to about £13.185. 
a month, giving say £48 135. for the 3 % months of work. The total cost 
for the 160.6 acres would then amount to £ 172. 8s, or, 21s. per acre, which 
js very high for work at 7 to 8 inches deep, but little higher than the cost 
for the same work performed by animals. 

This example again shows the advantage of machine cultivation and 
the great help it may afford under the present circumstances, even with 
imperfect machinery. 

J30 - Cultivation Trials with a Moline Tractor, in Italy. — tarchetti, a., in // Gior- 

naledi RisicoUura,YeaT Vll, No. 22, pp. 278-282. VercelU, November 30, 1917. 

Cultivation trials with the combined Moline tractor (i) were carried 
out in ricefields, in October and November 1917, by the Machinery Section 
of the Experimental Rice-growing Station at Vercelli. 

The first trials took place at Muleggio (Vercelli) in*both ricefields and 
ordinary ones. The tractor drew a 2-furrow 12 in, plough, to which was 
fixed, according to the ricegrowers' wishes, an ordinary coulter as well as 
a skim coulter replacing the circular coulter. 

The wheels were provided with 3 rows of cuneiform spikes projecting 4 

I n. beyond the tyre. In the ricefield the average speed when working at 
) to 7 in. was about 3 miles per hour ; in the ordinary field the speed was 
i miles per hour at a depth of 7 to 8 in. and a width of 24 in., which cor- 
espond respectively to 3468 and 2 870 sq. yds. of surface covered per- 
lour. These first trials gave quite satisfactory results. 

The next trials were carried out at Castelmerlino (Vercelli) in a well- 
nanured riceland, in good general condition, save one short and diffi- 
cult strip which was very soft. Instead of spikes, the wheels were fitted 
irith strokes projecting some 5 ins. The author gives the following results 
obtained one period of the trial : — 


Duration of trial : 2 hriii., \ mins., 30 sees., i.t. 7460 seconds 

Divided up ns follows : — 

Duration of ploughing (average of 3 minute? per furrow of &18 ft. 3960 » 

Duration of lurntng (average of 30 secs.) by towing 660 » 

Total duration of the work 4620 » 

Optional stoppages for adjustments of plough, measuring, etc.- 2840 » 

Total time 7460 • 

Average depth of plough'iig . 7 to 8 in. 

Area ploughed: ~ average furrow length (ii8 ft. 

Trjtal furrow width 5015 ft, 

-Area ploughed during the trial 3994,2 sq. yd*. 


Mrol consumed during the trial 3.4* galls, equal lt> 16 94 lbs. (density 700) 


(0 St'e ft. 1917, No. 94 1. (Ed.) 
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The conclusions arc : 

I per acre ' i4-3 I^j. 

a hour. 8.16 lbs. 

Area ploughed per hour 2762 sq« yds. 


Using these results, the author calculates the cost of mechanical 
ploughing per day: — 

The Moline tractorwith a 2- furrow ploughand accessories costs £ 600 in Italy; assum- 
ing that the petrol costs 7<i. a lb. and that a tractor is used on So days during the year, the 


daily cost would be : 

Petrol for 10 hours work 88 lbs. at 7^. a lb 5rs. 4^. 

Driver’s wages 

Lubricating oil 3s. 2d. 

Interestanddeprecvationat 5% on £600 and assuming the maeWne 

to last 10 years. — say ' 20s: 

Insurance, various expenses 6s. 4(i, 


Daily cost 88s. lod. 

that is, one acre costs 14s. gd. 


The author observ^es that machine ploughing is fairly costly but un- 
der present conditions, given the scarcity of labour and draught animals, it 
is important to produce as much as possible. 


331 - The DeSSauleS Tractor, — Ringelm.ann, >L\x, in the BulleUn de la Societe d'Encouftt’ 
gcment pout I'Industrie Rationale, Year CXVI, Vol. CXXVUI, No. 6, pp. 47 ^j— 
tig. I. Paris, Xoveraber-December, igiy. 

TheDESSAULEStractortookpartin the 1917 trials at Noisy -le-Grand (2), 
France ; the test model was made by M. H. Dkspland, of hevallois-rerret, 
Seine. The appended schematic figure shows the type of machine, which 
has 2 driving and steering wheels a and b, which can turn obliquely in 
the directions a‘ and or a” and b” ; these wheels are placed one behind 
the other, transverse equilibrium being provided for by two pivoting 
wheels c and d, mounted on forks, fixed to a beam U' attached to the upper 
part of the frame, whose plan is shown at h. The engine m, placed low down 
between the driving wheels, chain^drives an intermediary shaft just above 
it ; the shaft drives, through 2 chains, two axles placed above the wheeh 
a and b ; the driving-wheels are driven by 2 chains-drives from-these axles; 
the gearing thus includes 5 chains, which should not run at the same speed, 
as in the experimental model. The driver’s seat being placed either at s or 
5’, the machine can move either in the direction / or /' in a turnip field, with- 
out turning on the furrow ; the hauling attachment is at on s or s'. 


{i ) The petrol coiisuniption on normal work wouhl be 8,8 lb, per hour anti 1 6 lb. jht acic. 

(A uihor) 


{2) See R. Janvuwy, iyi8 No. 81. (fii/.) 
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Plan of DES8AULE3 tractor. 


332 - The Wyles Motor Plough* — i. fhc A^ncuiiurai S(ws, Vni. xvi, No. 406, p. 3?? 

Barbadoes, November 1 ?, ly 1 7. ~ II. I^EMiEB, Victor, in Lc Genic RuriU, Year X, Xu. 

76, (New Series, No. 16), pp. 11-15, figs- 5 Paris, lyi/. 

.\ccording to information received by Tlie Agricultural News from the 
Secretary of the Food Production Department of the Board of Agriculture 
and Fisheries, England, it would appear that the Wyles motorpiough is 
well suited foTW'ork in orchards and on small farms, while being unsuitable 
for large farms. 

This English-made motorpiough is guided by handles b)’ a man walk- 
ing behind ; the 2-fuTrow plough can be lifted so as to clear the headlands, 
as the weight of the machine is well balanced about the front axle. 

All parts of the machine are standardised and can easily be replaced. 

The chief points of the Wyles motorpiough are as follows 

r eylimlcr vertical ii HP engine. 

Gears completely enclosed and working in an oil bath ; 2 forward speeds are provided , 
u reverse is unnecessary. 

3 Vheels — di.amele’r, 2 ft. y in, ; tyre, 7 in. wide ; length, 12 ft. 6 in. ; width, 2 ft 9 in ; 
height, 4 ft. 

Including a j-furiow plough, it weighs about 20 cwt. 

This motorpiough, though possibly not very suitable for strong sugar- 
cane fields, would work very well in light soils, and in cotton fields, etc. It 
is made by the Wyles Motor Ploughs Co. Ltd., of Manchester. 

n; - The Wyles patent. No. 464 699 (1913)^ described in Lc Genie 
^ural, includes a new device for the steering and general control of wheeled 
agricultural machinery, such as motorploiighs, etc. The cultivating im- 
plement may be varied'as required. The machine is easily steered and be- 
comes quite automatic {provided that the engine has a regufating device) ; 
!t requires no attention .save in turning at the headlands. 
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Another WylES patent. No, 477074 (1914). concerns improvements 

of a mechanism regulating the wheels which uses the power of the engine 
driving the carrying wheel or wheels, to lift the body of the machine auto- 

*^^%es^ns are given with the patents, showing details of the inventions, 

- Ihe BUncharf (O Double Brabant Windlass Plough. - ringelmann. max. i„ 

the Bulletin de la. SocUU d' Encouragement pour r Industrie Naltonale, Year CXVi, 

Vol. CXXVIII. No. 6, pp. 473-476. 4 fig- Faris, No vember-Deccmber, 1917. 

The Blanchard double-brabant plough is of the windlass-plough t>'pe; 
it carries the engine and 2 reeling drums, on each of which is rolled a cable 
whose end is anchored in the forrow. 

An Ardennes fanner, M. Blanchard has invented the machine, tlie 
model tried at Noisy-le- Grand, France, having been made by M. H 
Allonge of Paris. Figure i shows the general view of the machine, while fi- 
gure 2 shows its plan. In the latter various details can be seen: - the 
machinery fixed to the support of a double-brabant plough'; the beam a; 
the ploughs b and b* ; the furrow wheel c running in the furrow x, and the 
laud-wheel c’ running at jv’ ; the grounding screw d and the stilts e that cam. 
the locking mechanism ; the stays turning round the beam a fixed to the sup- 
port ee\ 1 

The machinery fixed to 2 bars of the wheels cc includes a small 3-4 HP, 
single-cylinder engine A ; the cooling of the cylinder ribs is provided foi 
by a lateral fan ; the petrol tank is placed on a shelf supported at /. Tht 
engine shaft is connected by a chain drive g to an intermediar>^ shaft B: 
the windlasses C are mounted on a shaft driven by a chain i from B] in 
these 2 drives, reducing the engine -speed, the tension of the chains aie- 
regulated by rollers h and /. The 2 windlasses C .can each be geared up 
to the shaft on which they are mounted when they pull the plough by 
rolling up the cable w, or put out of gear when the cable n is unrolled behind 
on the untouched strip x\ In the machine tested by the author, the cable?-, 
when used for traction, pass between guide rollers I, which will be replaced 
in the final model by an automatic winder. 

In the trials, the greatest traction could not be more than 770 lbs, equal 
to the breaking point of the cable. When the plough moves in the direction 
r, it hauls on the cable m and pays out the return cable n behind, 
at the end of the cable, the driver puts the windlass out of gear, removestk 
cable m from the guides /, tips and turns the plough so as to place it in po- 
sition to open the new furrow, fixes the hook of the cable m on the anchoi 
chain in the furrow ; he then passes the cable n between the guide / of the 
second windlass, which he puts in gear, when the plough moves in the opposik 
direction to t to the other headland, when the same process is repeat^ 
The driver walks alongside the machine. 

The cables are simply laid down, and are not damaged in any way 1 
rubbing. The anchorage for each cable consists of a chain some 16 ft long, 


(i) Sec R. Jaiuiiry, 1918, No. (fi ^) 

(3a4-S3S] 
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jield down by stakes ; the cable hook engages in one of the links of the chain, 
and, each time the plough arrives at the headland, the hook is moved along 
the anchor chain to a width equal to about twice the furrow width. 


Blanchard Double brabant windlass plough. 
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;ot that purpose is very difficult and even impossible on stony and stuippy 
land. 

As is shown in the appended figures, the machine is provided with a 
revolving cross bar to which are attached a number of chains ending in 
:utting blocks. Power for revolving the chains is derived from one wheel 
ind transmitted by suitable gearing. The chains are whirled at high speed, 
:he velocity being such that any plant struck is reduced to shreds and spread 
)ver the ground. Ability to work among stumps and stones is due to the 
3exibility obtained by using chains, wffiich simply work themselves round 
obstructions. The- cutting ends do not reach the ground, so that grass is 
left uninjured. 

The machine weighs about 850 lbs. ; the wheels are about 4 ft. high and 
the space within the angle iron frame about 4 ft. square. It is made b^^ 
theSHUBERT Sprout Mower Company of Richlau<l Mo., U. S. A. 

335 - Copra Driers. — Sec No. 346 f.f th=s A.nVt*'. 

336 - Investigations of Irrigation Pumping Plants, in Montana, U.S. A. — Murdoch, 

K. B , ill : I. Univer-iity oi Montana. A’.^riculiural Experimt-nt Station, CtreuMir No. 0 , 
PP- i/- Buzem^n, Montana, January, 1917 ; II. Ibid.. BullitinSia. 115, pp, 127 — 148. 

!ig, 6, tables 5. Bozeman, Montana, January, ifji 7- 

I. In the United States many irrigation pumping plants have been in- 
stalled without sufficient forethought and thus have resulted in failure. 

In studying the question of installing an irrigation pumping plant, spe- 
cial attention should be paid to well prepared plans, proj^er t3"pes of pumps, 
cost of plant, maximum head that can be lifted, market conditions and pri- 
ces of crops to be grown, etc. Crops grown with pumped water sliould re- 
quire little water and give high crop value for each acre, while the plant 
installed should give the maximum running economy with the niiniilium 
maintenance charges. 

‘ The author considers the various types of pumps ; centrifugal pumps, 
lie horizontal tjqie of which is most adapted forlifting not more than 30 ft., 
.vMle the vertical type is suited for deejier wells of 3 to 6 ft. diameter ; 
:urbine pumps, for deep wells (250 ft.) of small bore (12 to 30 in.) ; plunger 
jumps, for deep wells of small bore (3 in.). It should be noted that irriga- 
lation from deep wells is very- dear, and only pays for high-priced crops. 
Plunj^er pumps are of very small capacity thus being most suited to filling 
resenoirs till enough w'ater is stored for a day’s irrigation. 

Irrigation pumps can be driven by windmills, steam, gasoline and oil 
ingincs of the portable, stationarv" and tractor types. \A'indmills have 
ong been used for this pur])ose ; if-w'ell cared for, they last a long time ; 
hey usually drive plunger pumps. Using gasoline for pumping is exjjen- 
ive, utid to utilise the cheajier, heavy oils the fuel oil engine has been raj)idly 
>edected. The heavy oil engines ha\'e the advantage that with a little 
^'Ijustment they can use any liquid fuel of a higher gracle than that for which 
hey are designed. The operation of a steam engine requires a more skill- 
^1 mechuuic than does an internal combustion machine. The laws of 
require a licensed engineer to operate a steam engine. There is a 
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. * r.t Un-nifP and soft coal in Montana will could furnish a source 

large amount o hgmte^and^oft^^^^^ have many advantages; many plants 

lly re^re a 'visrt once every 24 honrs for oiling and other attention. 
Ss are given to help in choosing a pump, use being made of vanons 
Curves g aischarge and power. A few of the most common 

rgSS S »• “ ”” " 

regards the cost of operating pumping plants, the author assumes li 
as being directly proportional to the lift, h'or a pumping installation dnv 
en b^ a gasoliL motor, the proportional annual cost or the gasoline was 
,8 7 0/ iq 7 0/ for the irrigator and operator, 157 /o for interest and de- 
nre^irtion. [9 % for lubricating oil ; for a plant dnven by a parafin motor 
he £ures were: - 46 % for paraffin, 25.8 %£or the irrigator and operator, 
274 I for interest and depreciation, 77 % h'bncating oil , these figures 
S very greatly, but can be much reduced by giving as much care to the 

irricatioii as to the pumping plant. ? tt - ■*- f m + 

II The Agricultural Experiment Station of the University of Montaa 
has tested a number of pumps and engines, in order to ^ow light on tit 
problems of pumping for irrigation. The tests were partly carrmd ontn 
thrUniversity lateratory and partly with plants actually working. 

■me PU..PO u-oiea m tnc 7 - ■ ^ 

type and were: . Morris rS-in. ; r .American io-..r. ; r OOOLDS 8 -nr-, r R-unsn 

Th?follor^n 7 n^»''vere used iu the laboratory tests : - Case 75 HP. steam Ira* 
intertill Hafveslr Company HP. petro.-paramn tractor ; 36 JH-— 

Pairbanks-Morse 5 HP. vertical petrol engine ; International ^raffin-rnr... 

tical petrol engine ; Friend horizontal 4 HP. petrol engine ; Int. H. C. I HP, parafim f 
VvL Her & Tohuson 3 A HI*, vertical petrol engine. • r - 

The following engine, were ui^d in the field: Qt... 75 HP.^tio^ary s^cam engme U- 
hanks-Morse 65 IIP. stationary steam engine ; Fairbanks-Morse eoHP. honzoiital p.raitat. 
gine; Galloway 15 HP. horizontal iietrol engine ; Field 12 HP. horizontal pe ro cnginr 
way 8 HP. horizontal petrol engine. 

To measure the water discharged, a 2-ft. Cipoppetci weir was « 
For the field tests a temporary rectangular weir was used when Pm^ 
for smaller currents a current meter was used. In tests for powerton. I> 

tion a Pkoxy brake was used. . • n ■ ■ the HP 0 

The results of the tests arc shown in 5 tables which give . the 
the engines, the head of water, discharge, the various types of P^^np ^ 
the water lift, consumption of fuel, and the quantity 

The results of the laboratory tests bring out forcibly the madvisabu 
of u^ing any chance combination of power and Pump that may be ava 
They also indicate what kind of combination should he made to seett 

efficient plant. Thus if a 45HP tractor is used to t a'hniiTo 4 sa"* 
pump, with a 50-ft lift, the tests show a fuel consumption of about o _4 g 
^r fLt acre-foot, which is very satisfactory. The same tractor d j, 
^in. vertical pump consumes 50 % more fuel; with a 3-in. pump 
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t fuel consumption of about 2.5 times the amount required for the largest 
jump. If th® lift is 25 ft., a larger pump than those tested should be used 
dth such a tractor, for the fuel consumption would be about 50 % 
ffeater than that for the 50-it. lift. 

To lift 10 feet, the tract br with the largest pump consumed 1.22 gal- 
ons of fuel per acre-foot. With a much larger pump designed for a low lift, 
ess fuel would have been consumed. In tests with a 5 HP. engine, driv- 
ing a 3 -in. and 5-in. pump respectively, the fuel consumption was about 
).7 gallon per foot acre-foot. 

These results indicate the necessity for careful designing of pumping 
)lants and proper operation of the plant after it is installed. 

}37 - Review ol Patents. 

TillAgc Machii^s a^ui 

'ranee 4«5 4^8 Plough, 

iwitzerland 76 642 Tilling machine. 

Jolted Kingdoni no 729 Mo tor- cultivator. 

ni 264 Motorplough. 

I 246388 Cylinder harrow. 

I 246 462 Centre pressure device'for disk harrow. 

I 246 851 Plough. 

I 246 916 Harrow tooth holder. 

I 2.f 7 01 8 — I 248 517 — 1 249 1 78 Stalk cullers for maize. 

I 247 043 — 1 249 460 lTarrow.s. 

I 247 170 Motorplough tractor. 

1247762 Tool shifting mcchanisiu for agricultural implements 
I 248034 A^icultui'al implement. 

I 2.^8 194 Cultivator. 

1 248257 Revolving harrow. 

I 248 945 Land roller. 

I 249 103 Attachment for stalk cutter. 

1 249 395 Self clcaniug harrow. 

I 2494.47 Tractor plough. 
i 249 523 Two-w’ay motorplough. 

1 2 pj 524 Reversible tractor plough, 
t 240 555 Combined harrow and cleaner. 

I 250013 Gang plough. 

Irrigaiion. 

3 201 Gravity water elevator. 

179444 Ditch plough, 

I 248271 Regulator plough. 

Manures and Manure Distributors. 

‘ranee 485 455 Ammonia prcKiiice<l by catalysis for making simple and complete 

manures. 

-'ftited Kingdom 1x1254 Method of treating the soi 1 to improve its productiNdly by means 
of spraying Wbxter heated at 180-210'* F. 
iJnited States r 247001 Attachment for lime spreader. 

I 1247 63 1 — i 247703 Manure spreaders. 


Cuited Stales 


kitish mdia 
lanada 

Inited States 
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I 247 632 Wide spread attachment for manure spreader. 

124S032 Spreader for fertilizer distributor. 

I 248 303 Straw spreader. 

Drill and Seedin:> Ma»fiincs. 

Denmark 22 475 Potato planter. 

Vnited States i 247007 Anchor for check row planters. 

r 247075 Clutch for maize planter. 

1 247 7.38 Plantins^ mechaiiisiu. 

I 247 744 Combined disk lister and planter, 

I 247 763 — I 248 351 Seed planters. 

I 248 717 ilaize planter. 

1 24-3067 Lister plough. 

Ciilluidl Ofycrations. 

United Slates i 246 8.46 — i 247 764 Cultivators. 

I 247 2.46 — I 248 i6o Colton choppers, 

I 248 01 0 — I 249 569 Weeding ploughs. 

1 248 231 Riding cultivator. 

I 248 363 Machine for pulling cotton plants. 

I 248 7(^6 Vineyard disk jrlough or cultivator. 

I 248 914 Hand cultivator. 

Control of and Posts 0/ Plants. 

France 485 274 ovcincnls in powdering machines. 

Switzerland 76 646 Tmp for rats, mice 

United Kingdom 1 11 044 Device for destroying insects. 

Ill 142 Venuiu proof room bir preserving fruits. 

United States 1 248 751 (trass and weed cutter. 

1 249 988 Potato bug killer. 

Roapcr.s, Moujcrs and Harvoslm' Macliints. 

British India 3 r;! Improvements in or relating to iiislruinents for lavitiu^. 

India rubber producing and like latex >*ielding plants. 
Canada i79ofM) Sheaf carrier, 

179(190 (drain binder, 

179277 Sheaf shr)ekcr, 

179 2<)7 Harvester inechanisin, 

Switzerland 76644 Cherry picker. 

United Kingdom 111052 Heaping and mowing machine. 

' United Stater t 246 234 Gang lawn mOMCr. 

I 24 § 951 — t 246 963 — 1247005 —1247943— 1 249 <)35 8h(> 
machines, 

I 247 070 — I 249 914 Harvesters. 

I 247 387 Cotton picking machine. 

I 248 5(|i Corn husking machine. 

I 24y 295 Seed gathering attachment for mowers. 

I 249 44? Peanut harvester. 

Machines for Lt/dn;' Hoot Crops. 

22 464 Tool for topping and lifting turnips by Ivind. 

22 560 Combined potato digger and elevator, 

22616 Turnip topping and lifting machine 


Denmark 

1331 ] 
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ited States i 246 8ii Beet harvester, 
i 247813 Potato digger. 

I 248 330 Beet topping machine. 

1 248 379 Beet digger. 

1249911 Frame fpr beet harvesting machine. 

Thfcahift^ and Winnowiniy Machines. 

179093 Grain cleaner, 

179 log Grain grader and cleaner. 

I 246949 Grain saving device for threshing machines. 

1 249 663 Feeder for grain separators. 

I 249 96b Grain sep.irator. 

Machines and Implcmcnls for the Preparation and Stora'^e of Grain, Fodder, etc. 
itish IiKlia 3 178 Rice hullcr. 

■ninark 22 476 Straw binder, 

22 568 Combined straw gatherer and binder, 
lited Kingdom no 556 — in 307 Baling presses. 

liled States i 246 569 — i 246 759 — i 248 753 ~ i 249 505 Hay presses. 

I 246 994 Stacker. 

I 247233 Ibiy gathering and baling machine. 

Sieerins, and Traction of Agricultural Machinery. 
inada 179228 Wagon mechanism, 

iihol Kingdom in 242 Caterpillar tractor. 
niU'd Stales i 246 443 Tractor wheel. 

I 246 603 — I 2.J9 996 Tractors. 

I 246 777 Whiffle tree. 

I 247 073 Traction machine, 

I 248 036 Tong truck. 

I 2.i8 599 Steering device for tractors. 

I 248 693 — I 249 059 Farm Iractois, 

I 2. 1 9 r66 Caterpillar tractor track. 

1 249 424 Draft connection for tractor. 

Feeding; and Housini^ of Livestock. 
iv'i Kingdom 110833 — 111214 Horse shoes, 

dol States i 246 73 1 Coflapsiblc hog feeder. 

Poultry Farmin';. 

itzcTlund 76643 Transportoble i>mUry house, 

itwl Kingdom 111208 Tnenbator. 

Bee Keeping. 

'kd Kingdom 110834 Device f'W uncapping honey combs. 


:iad« 

ited States 


jtish India 
fiticrland 


Industries Depending on Plant Products. 

3 130 Improved method for preparing potato meal. 
3 133 Improved sugar cane grinding uiill. 

76 680 Grinding machine and plates. 

76892 Fruit and vegetable dividing machine. 


[jn] 
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Dairying. 


Canada 

Denmark 

Switzerland 
United Kingdotii 

United States 


179217 Cream separator for milk bottles. 

179 270 Bearing for milk separators. 

22 488 Apparatus for warming or cooling milk by regeneration. 
22 625 Driving mechanism for mi Ik pasteurising apparatus. 

76 936 Churn. 

110621 Cheese {curdling of milk). 

Ill 341 Process for preparing milk powder. 

3 246 292 Teat cup for milking machine. 

I 249 345 Milking xnaclune. 


Farm Buildings and Equipment . 
United States 1246281 Silo. 


Various. 

British India 3 207 Single or double suction ft>ot pump. 

United Kingdom 110 641 Centrifugal pump. 

no 851 Wind motor. 


RURAL ECONOMICS. 


338 — Size Ol Farm Business. — Johnson, O, R. and Fo.URD, W. E., in Vnivemiy tij I/tj- 
souri College of Agriculture^ Agricidturnl Experiment Stalion Bulletin No. 140, pp 1-40. 
Columbia, Missouri, April, 1917. 

This study of the size of farm business was made by means of a Farm 
Management Survey in the Western part of Johnson County, Mis.soiiri 

The' farm management method of securing data includes the ohtaininn 
of estimates of all receipts and expenses on each farm in a district or le- 
gion, for a year, and the investment at the beginning and close of the year, 
Data are secured concerning methods, practices and social conditions of 
the region.' The incomes of all farms are then ascertained and certain fac- 
tors which have to do with the success of the business are calculated. Then 
the farms are grouped according to size, capital, labour income and other 
factors. 

The Region Studied. — The region selected for this study which includes 
four townships in the western part of Johnson County, is typical of a large 
section of the State. The soil, climate, railways, roads, markets, laoi 
values, size of farm, and type of farming arc similar to those found u 
many sections of central Missouri. The average crop yields for the region 
in 1912 were : maize, 35.4 bushels per acre ; wheat, 17.8 ; oats, 28 ; hay, I ton. 
The average price of maize, was 45 cents, wheat 85 cents, oats 35 cents and 
hay $ 12. 

Size of jaYm$, their percentage distribution and proportion of tillable land. -* 
The farms used were first divided according to number of acres operate^ 
the percentage of tillable and pasture land, and of waste land as shorninj 
Table I. This gives a general idea of the distribution of the farms intM 
size groups. Ths average size of the farms of the region was 137.8 acre^ 

[SST-S39] 
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Table I. — Percentage distribution of farms by size and proportion 




of tillable 

land. 


Size group 


% 

Tillable land Pasture land 

Waste 

— 

Farms of total 

— 

„ ■ 

acres 

— 

— 

% % 

% 

< 40 ..... . 

47 

7,0 

82.2 26.1 

60 

41-80 

149 

22.3 

86.0 32. i 

5 /> 

81-120 

151 

22.6 

80,5 31,3 

3 -f> 

121-200 

19 1 

28.6 

H6.4 33.5 

3-5 

201-400 

106 

15-9 

84. 37.5 

3.2 

> 



4 7 ! 

-’.7 

Total . . . 

608 

100.0 



The distribution of 

investment in 

the various groups is 

show 


able It The proportion of investment in real estate increases on the 
.rger farms. Under present conditions the market value of land is 
radually increasing but the man on the small farm gets less benefit from 
lis increase in value than the man on a large farm, because a smaller per- 
?ntage of this total capital is invested in real estate. 


Tabt.E II. - D\stnhution of Invesbnent on 668 Farms. 


Size grriup 

Farms 

Real estate 

Machinery 

,lve siock 

Supplies 

Cash 

Total 

< 4 ^ “ - ■ 

- *^7 

76.6 "0 

3 3 % ^ 

9 "0 

2” % 



41- S(. . . , 

140 

78.9 

^■5 

15-3 

2.0 

1. 1 

i>>o 

81-120 . . . 

151 

81.8 

2,2 

13-5 

I -7 

o,.8 

100 

[ 2 f- 20 O . . . 

191 

81.3 

2.2 

1 . 3-7 

2.2 

o.G 

, 100 

:i>i-400 . . . 

i<>(i 

83.2 

l.O 

12.3 

j .8 

(i.S 

100 

) 400 . . - 

24 

83.6 

1.6 

IT. 9 

1-7 

1.2 

100 


Table III gives the number of various classes of livestock, horses, cows, 
kod sows, and total animal units (i), on the farms of different sizes, 
ecrop acres per animal unit and the efficiency with which the farmer uses 
sown labour and equipment on the various sized farms. The operator 
a small farm grows 15.9 acres of crops for each workman, 7,3 crop acres 
reach work horse and 20.9 crop acres for each hundred dollars invested 
farm machinery. Against this the 20T— 400 acre farmer grows 67 acres 
crops for each workman, nearly 17 acres for each horse and 35 acres for 
ch 100 dollars worth of machiner\x . The workman has multiplied his 


bEFLviTiON OP TERMS. An Animul unit is a horse, cow, five mature hogs, or seven 
Uure sheep ; two young atittuals are regarded as equal to one mature animal of the same 
tid, onthe basis of feed and mauurc produced. This unit is only approximate at best. 

productive work unit is a 10 hour day ot productive work, done by either a man or 
Wse. It includes work on live stock, on farm ert^ps, or on the improvement of land ; 
slnatonwork stock, on the repairs of fences, buildings, and machlnerj^ ; or on anything 
* included in the maintenance of the farm. 

d Crop index of $7 simply means that the yield per acre of all crops on this farm or group 
iamis is 97 % as great as the average yield of the grouiw of the region. 
bibour income is the farmer‘s net return after paying from his gross income all general 
expenses, including also interest at 5 per cent, depreciation, and wages for hired labour 
members of his family, but excluding household expenses. {Ed.) 



RURAT. l-eONOMiCS 


elforts by four the work has doubletl the amount of work whidihe 
does and the cost of using equipment hasbcen reduced hy nearly h:df. 
will e-^laiii in part sonje of the results whicli will be given later. 

TaulK IIJ. Animal Units, Lohour hqu-ipnieyit and Size of 






TotaJ 

Crop acres per 

Avcrfl^<-e 

Crop acres j»fr 

.Size group 

i Horses 

■ t - 

u 


'auiinal 

units 

animal 

unit 

au/mal 

unit 

except 

horses 

size 

a«.'rc-s 

Man 

Horse 

S 100 
‘‘'lUip. 

ment 

< 40 . . . 

2.3 

2.8 

1.0 

4-8 

3.48 

6.68 

26,6 

15.9 

7-3 

2Q,f 

41— 80 . . 

3 5 

2.4 

1,8 

10.6 

.U20 

413 

64.1 1 

25-9 

8.4 

22.1 

81-IZO . 

4.2 

30 

3.8 


4-17 

6.52 

it> 3-3 

49 2 

'4 3 

33.^. 

32 T -200 . 

5 -s : 

4.6 

3-1 

210 

4 20 

5.81 

159.2 

58.9 

' 5-3 

2OI-4OO , . 

8.0 ' 

6.6 

5-7 

.41.8 

4.24 

5.68 

243 5 

67,7 

16.9 

■b-l 

> 400 . . 

10.4 } 14.9 

'<’.5 

5 .v 8 

3.88 

4.84 

459.6 

77.2 

21 2 



'Die same general condition is shown in 'bablc IV, giving the 
of productive work units (i) per man and horse on farms of various sizes. 
This table shows that the man on the smallest farm does about a llhrd a« 
much work as the man an the farm of the ne^^t size, while the liorseontlit 
larger farm does one and a half timps as mucli as the horse on ihc sniallts’ 
farm. The labour income varies iu the same direction. 


Tabi;.E IV. — Productive Work Units and the Size of Farms. 


Size 

, .Cvetn>.;e 

Work i 

mils 1 

T.a 1 >.iin' 

size acres 

l>er man j 

per horse 

illCO'.lK- 

<40 

26,6 

65.4 ^ 

32.0 

8 i 4'3 

41- 80 

64,6 

110.3 

31.0 

22; 

81-120 

103,3 

148.7 

43 5 

36 ^ 

121-200 

! 159.2 

167.1 

44-3 

525 

201-400 , 

243.3 

213.0 

48.2 

711 

^ 400 

459.6 

171.5 

48.8 

9 y^J 


In Table V it will be found that the receipts per acre decrease ai 
the farm increases in size up to the 120 acre farms, above that there is prac- 
tically no variation. The farmer on 64 acres has about as much expcns« 
and about the same receipts per acre as the man on the 240 acre farm. Thil 
gives them about the same net income per acre. When this net incf-mi 
is rimltiplied by the number of acres operated, it is understood why 
large, farmer gets the larger labour income. I 

In comparing crops yields it is found that except for the 26.6 acre fati^ 
the yields gradually increase as the size of farm increases. This is 
in Table VI, the crop index (i) being the average yield of all crops 
ternio of pet cent ; the average yield of four of the more important crops 
higher on the larger farms. 


(i) Sec notes paye 381. 

[J58] 
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Tabu: V. — Siz e of farm and R eceipts and Expenses per Acre. 


8 ixe of group 

Receipts 

IJjtpeisses 

Net income 

per farm 

per acre 

per farm 

per acre 

per 

acre 

- " 

< 40 ■ 

1 463 

$17.40 

$ 195 

' $ 7.30 

$ lO.IO 

41- • 

905 

14.00 

410 

6,30 

i 7.70 

Si-120 

1177 

11,40 

465 

450 

6.90 

21-200 

2 124 ; 

13-30 

980 

j 6 . TO 

7.20 

31-400 

3224 ; 

13.30 

I 480 

6,10 

7.20 

>400 

6 216 

13.60 

: 3270 

7,10 

1 6.50 


- Cr^t> Yields and Size of Farms 


Si^e of group 

• Farms 

Average 

size 

aiTes 

I«aboiir 

income 

Crop] 

index 

% 

Corn, 
bushels 
per acre 

Wheat, 
bushels 
per acre 

Oats, 
bushels 
per acre 

Hay, 

tons 

per acre 

< 40. . - - 

1 j 

I 47 1 

26,6 

146 

100,74 

; 

32.8 

16.9 

0.0 

‘ I, 2 

40-80. . - . 

: 149! 

64.7 

227 I 

92. 3 

31.9 i 

18.2 

25.4 

T.r5 

81-120. . . . 

1 ^51 i 

103-3 

313 I 

93 - 9 

1 34-1 1 

16.2 

25.7 

' 0.98 

21-200. . . . 

1 191 i 

159.2 

525 1 

loi. 2 

! 36.3 

.16.5 

25.8 

1. 14 

01-400. . . . 

i 106 

243.5 

71 E 

102. 5 

' 36.8 

17-5 

31-6 

; 1.05 

> 400. . . . 

1 i 

459.6 

999 * 

no. 4 

38.0 1 

21.9 

34.9 

i 1.06 

i 


TahlK VII. — Income ayid Size of Farms. 



< 40 

41- 80 

81-120 

1 21-200 

201-400 

> 400 


acres 

acres 

acres 

acres 

acres 

acres 



$ 

% 

$ 

1 


Ctipital: 

hand 

f 8;- 

4 230 

6 520 

10 06S 

17 rg2 

32 56r 

Machinery .... 

80 

^33 

176 

266 


586 

hivestock 

4 U 

830 

I 07Q 

I 687 

2 =t25 

4 6r8 

iiupplics 

56 

loS 

13Q 

2 .'i 7 

3 '‘<> 

6S2 

Cash 

zs 

61 

68 

I12 

t 75 

491 

Tutal Capitol . . . 

2 247 

> 36^ 

7 q 82 

1 490 

2ij 6=>9 

38 939 

Ruapts 

Cro}>s 

.SI 

iiS 

1 88 

357 

68u 

I 289 

Stock 

13-^ 

306 

.390 

8;o 

I 214 

3 i6r 

Stock products . . 

60 

103 

122 

181 

I -‘^3 

i6r 

.Mi.tcell.anecHis . . . 

I IQ 

149 

164 

•ton 

443 

490 

liicreascd inventory. 

lOI 

229 

313 

4:0 

76 4 

I H 5 

Total receii>ts. , . 


905 

i 1 77 

2 124 

3 224 

0216 

lixpcnse 

''Cueral 

131 

2S2 

33 « 

62 1 

l 040 

I 781 

Stock . . . 

45 

So 

9: 

277 

376 

4 337 

Uccre.ised inventory. 

19 

48 

34 

So 

64 

152 

I'olal exiieiisc, . . 

195 

410 

465 

9S0 

I 480 

3 2/0 

1^1 rni income. . . . 

268 

495 


I 144 

I 7 11 

2 9|b 

Interest ou invest- 

inent 

122 

26S 

.399 

6i(> 

I 633 

1 947 

I/Ubnur income . . . 

146 

227 

313 

525 

7 > I 

099 


Hie results shown in the foregoing tables must lead to the conclusion 
in Table VII, giving the capital . receipts, expenses, and laboiirincome 
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. farmer on the 26 acre farm Jias only $ 2447 

of the vanous group • ^ ^ ^he farmer on the next uroup 

capital and of S 495. The farm income! 

has 8 53('2 l.,jger farm is reached where the farm income 

gradually income of approximately $ looo, 

profitableness of h,. 

Ixmr pt tn on Hve stock and also on cash crops, on the var.ons s.zed fa.me 
tabir VIII. - 


Work done 


Crop receipts 


Size of farni 

Crops 

Days 

Stock 

Days 

Total 

$ 

Per day ' 

? 

Total 

Per dav 

S ■ ! 

< 40 ■ 

41- Ho . 

81-120 . 

121-200 

201-400 . 

> 4 «o — - 

9-90 

23-50 

38.27 

65.82 

12S.70 

I 77 , 90 _ 

99.70 

159-40 

244-93 

312. iS ; 
458.65 , 

539-70 _ 

38.90 
109,80 
171,00 
, 326.00 

733 -ot> 

I 27S.00 

3 - 93 
4.67 

4 - 49 

4- 96 

5- 70 

7.18 

140 

323 
505 
;i 812 

1 056 
;i _ 3 228 

1.41 

2.03 

2.0'', 

2.30 

4 . 1.1 


The table in general showi> a graauai nieica:.^ . 

from tfe small to the large one. In prepming this table, all labour on cic,p 
so°d was charged to crops, and all labour that was put rn crops that tvetj 
M rJarcharged to the live stock, after labour of grow.n^crops for „„t, 
<.tock and the crops fed work stock \va^ taken out 
^‘"^"nStiral it !hows that the farmer received half 
live stock that be received for growing casn crops. - 
ewecerthat he should devote all his efforts to growing cash cio,. 1* 
ird^rmphasis to the fact that while a cash crop 

rstock mrterorises will furnish labour throughout a much greater po 
tioii of the vear, thus making the total wage at the close of the Neai m« 
imer I nan is kept busv with his live stock during rainy weather an, I . 
v! uter when cash cbps will furnish, no laVioiir at all. It can readily he su 
tom this table, how!ver, that it will probably give him a more .. d 
system to have some cash crops in combination with ™ 

■ ■ Table IX gives the net receipts from crops and sroek aiidtliei p 
age distribution between the various crops and various classes ol . > 

Table IX. 


< 40. 

41- 80. 
81-120. 
121 -^00 . 
201-400 . 
> 400. 


Net receipts 

from iPerccntage 
’ i from, crops 

Crop? Stock 1 


$ 

82 

187 

284 

461, 


$ 

°o 

1 

‘■'0 ■. 

174 

32.0 i 

74-5 

25-5: 

3931 

32 3 

39.1 1 

'f 2 . 4 . 

5611 

33-7 

31.61 

62.0 

912I 

33*5 

i 17 - 8 ; 

74.8 

285! 

41-3 

( i6.0i 

77*8 

6iOt 

34-7 

:i 8 . 5 ; 

74.0: 


% - 
0,0! 

0.0' 

31 6 

! % 

1 33-6 

3 ®i 

5 - 5 il 

29.0 

42.C, 

1.6; 

4 - 8 ;! 

29.0 

i 49.0 

2 . 3 ! 


37-3 

i 45.6 

0,6; 

5 -^ii 

32.3 

m' 53 -o 

r.sl 

i 6 .o^i 

40,2 

J 50.8, 
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As the size of fann increases, the iin[)ortance of corn as a money crop 
decreases and the importance of wheat and hay increases. In general as the 
;ize of farm increases the importance of cattle and hogs increases also, but 
iie receipts from hogs increase more rapidly than the returns from cattle, 
[jithe first tliree groups, the returns from cattle are in the form of dairy 
godncts almost entirely, while on the larger farms the returns are often in 
!i the form of beef, dairy products being of less importance. Considering 
;he social side of the farm business, on various-sized farms, some interesting 
acts were broughc out. The family living on the small farm costs about 
$ 62 per person, while on the large farm $ 104 a person is spent. The large 
'afnier spends more than four times as much for religious purposes as does 
the small farmer. The relative importance of cash expenses, produce, and 
nther expenses of family living does not differ widely on the small and the 
targe farm. Of the family living expense, 57 per cent, is a cash item ; 
about 40 per cent, is produce furnished by the farm and the remainder is 
miscellaneous expenses 

After this discussion of the farm business measured by the number of 
acres farmed, the writers turn to the study of the influence of various 
amounts of capital invested on the labour income in the various groups. 
The following facts were brought out from this study. The labour income, 
01 a certain sized farm, is limited by the capital investment. Some farms 
are too heavily capitalized and others do not have enough capital invested. 
iTue ni^st successful farms in eath group have an investment of from 
* 5 70 to S 95 per acre. The farmer with a low capital investment, ($ 54 
)er acre) sells more crops (50.3 % of receipts from crops) and gets lower 
■ ields (94.3 % crop index) than either of the other classes. The man with 
00 higli an investment per acre ($ 148 per acre) does not sell enough crops 
73.3% of receipts from crops), nor are hi.^ yields high enough to warrant his 
excessive investment (106,3 crop index); consequently his labour income is 
bw. The man with a low capital investment per acre, does not keep much 
vestock and gives most of his time to crops. The man with a high capital 
ivestraent per acre, is fairly heavily stocked and gives only about half his 
ime to crops. The farmer who is making the best income gives about 60 
21 cent, of liis time and about 94 per cent, ofhis horses’ limetothe produc- 
ion of crops. 

The man with a low capital investment per acre, is giving so much at- 
entioii to grain farming that his system does not give him enough produc- 
ive labour. Where the capital is larger, the farmer is able to keep more live- 
tock and thus secure more regular employment. This influences his la- 
tour income to quite an extent. 

The work horse works harder on the farm with less capital per acre, 
>ut this difference in the amount of work w’hich the horse does, does not 
iffset the other advantages of the diversified or stock fanning system, which 
ie man with more capital is able to practice on a given area. 

Considering the value of land it was found that the value per acre of 
and does not vary uniformly with the productivity of the soil. The >uelds 
acrease as the value per acre increases up to S 60 to $ So land. Above this 
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nnint the increase in yield in much less rapid than the increase in market 
value The labour income reaches its highest point on the ? 60 to $80 
land After that the income begins to fall. _ , , , 

The profitableness of a certain farm is also influenced by the amount c 
productive labour done. It is easily possible for a ibo-acre farm to suppoii 
M larger business than an 80-acre farm. A system which furnishes ficn 
2 to - 3 days productive man labour per acre pays the largest labour income. 

The profitableness of a certain-sired farm is also effected by crop yield, 
The labour income on a farm increases uniformly as the crop yield increaK, 

- Government Lands, Leased Unds and AUenated Lands to A^tralia. - n 

. vol. XXVII, No. in, pp. ii 37 . Melbourne, Decemter ,5, 1917. 

’According to official returns there were to the end of June, 1916, 11 
Australia 105 422 000 acres of land belonging to private owners, wh2, 
a further 56 096 000 acres were in process of being sold by the Governmei 

to private owners. . . , j • r 

Then there were 893054 000 acres leased, or held under various fonnsc 
tenure and 849 159 000 acres of vacant Government lands, including road 



Fully 

Alienation 

Proceeding. 

Leased. 

Unoccupied. 


Acres 

Acres 

Acres 

Acres 

I New South Wales 

/ 40 363 316 

19 409 656 

1 18 865 868 

19 415 

2 Victoria .... 

. . 24256222 

8 075 653 

13 035 612 

ID 878 273 

3 Queensland - - . 

. . 16447382 

10 776 793 

332 824 90S 

69 070 ()20 

4 South Australia . 

. . 10 590 756 

2 943 395 

115 396433 

114 3i42iti 

5 West Australia 

. . 8 125 629 

13 584 076 

196 772 098 

406 106 997 

6 Tasmania - • - 

5125 197 

r 225 924 

I 939 905 

8 4S6 571 

7 North Territory 

. . 474 59 f> 

— 

IT3 926 627 

220 71 5 58’, 

8 Fed. Territory 

. . 38 961 

80 979 

292 690 

T71 030 

Australia . . 

. . 105 422 o-ss 

56096 476 

893 054 13R 

849 159 uj 


340 - Machine Sheep-Shearing and Laek of laabour in New Zealand. — bkuce, j l. 

in The Journal of Agriculture. Netv Zealand Department of Ai^riculiure, 

Commerce, Vol. XV, No. 3 . PP- 1 34-135- Wellington, September 20 , igi?- 
Most of the N'ew Zealand owners of sheep realise the advantages oim 
mechanical sheard^-, which permits shearing to be carried out more rapidJ] 
aud more perfectly. Under present conditions it is becoming more arij 
more difficult to find good shearers, and it is especially the small ownw 
who meet with the greatest difficulties. The problem to be soh'ea i- 
whether it is advantageous for each herd owner to possess a mechanica 
shearer. The co-operation of small owners for the use of one mechanica 
shearer, as has been advocated, though perfect in theory, is not easy ]J 
practice. Each owner of at least 200 sheep should have his own mec anK 
al shearer. Such an apparatus, vnth a i 1/2 HP motor costs £ no F 
tor, £ 50, plant £ 60). As the use of a machine allows, at the first sheamr 
a wool surplus which the author estimates at £ 10, and as the value ot w 
is now 55 % higher than it was in 1913-1914, a yield of from 8 lb. tog 
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would pay half the cost of installing the machinery from the first season. 
A larger motor, preferably of 4 HP, would be more satisfactory, even for 
a small herd, for besides shearing, it could also be used for working a chafi- 
cutter, a pump. etc. 

The reduction of labour is of the utmost importance in th^ present 
crisis, and in New Zealand, which is essentially agricultural, mechanical 
shearing is sure to play an important part. 


agricultural industries. 


341 - The Autolysis of Yeast and the Influence of Its Products of Proteolysis on the 
Development of Yeast and Lactic Bacteria. — VANSTEE>rBERGE, p., in the Annaies de 
i'Insfitut Pasteur, Vol. XXXE, No. 12, pp, 601-630, Tables VII. Paris, December, 1917, 

Experiments made by the author at the Microbiological Laboratory of 
the Higher Technical School of Delft (Holland), using : — i) pressed beer 
and distillers’ yeast ; 2) various lactic ferments. The following results 
were obtained 

After the death of the yeast cell, it loses its water, becoming much smal- 
ler. When the dead yeast has retained its fermentative, especially its pro- 
teolytic, activity, the yeast “ liquefies ”, after a time varying with the tem- 
perature. The optimum temperature for the endotryptase is from 45-50'^ C. 
and the maximum at 53° C. The ^ optimum for autolysis of the Imug 
yeast tested was from 48-50° C. 

The increased acidity to litmus or phenolphthalein up to a certain 
fixed degree and the cry'stallisation of the tyrosine may be taken to show 
the good progress and end of the auto lysis. 

Yeast water, obtained by boiling fresh yeast in water, only contains^ 
of the total nitrogen of the yeast. A preliminary autolysis for 23 hours 
at 48 to 49° C. , changes all the nitrogen into soluble nitrogen not coagul- 
able by heat. Autolysed yeast water is a better food for yeast and lactic 
bacteria than yeast water obtained by simply boiling. Apart from the quan- 
tity, the quality of the nitrogen is greatly improved by autolysis. 

In autolysed 5^0 ast water of the strength of 20 gni. of yeast to too cc. of 
water, there are products that are unfavourable to the grovsTh of the yeast ; 
this harmful influence is removed on dilution. 

Amongst substances acting in this way, tyrosine and leucine may be 
considered as two of the chief products of autolysis. 

Leucine is still favourable at the strength of 0.08 gm.%, but completely 
stops development at 0.66 gm. %. T^Tosiiie is favourable up to 0.05 
hut beyond that strength is hanufiil. Asparagine as harmful bej'Ond i %. 

These products, though harmful to yeast at the strength at which 
they occur in autolysed yeastt water, have no unfavourable influence 
on the lactic ferments even at the same eiigth. 

The value of autolysed yeast w'ater is due to a mixture of proteoljlic 
products, the chief of which is peptone, and where small quantities of a 
series of substances, including leucine, asparagine and tyrosine, favour, 

[34f*S41] 
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independantly of the yeast, the growth of the yeast and of the lactic 
bacteria. 

The value of extract of malt is probably due to the presence of a series 
of proteol>3:ic products similar to those in aiitolysed yeast (i). 

342 - The Milling and Baking Qualities of Australian Wheat. — Scorr, n. Rankin ani 

Winslow, F. G, B.,in The Journal of the Department of Agriculture of Victoria, Australia 

Vol. XV, 1‘t. S, pp. 4-4-4^^ I tUagr., 3 fi^s. Melbourne, August, 191;. 

Wheat growing is one of the most imi^rtant industries of Australia, 
New South Wales, South Australia, Western Australia and Victoria produce 
about 4 times their own requirement in wheat. In order to control the 
wheat exported each year the Corn Section of the Chambers of Commerce 
of the four above-mentioned states fixes a standard of quality, called ” fair 
average quality ” or " F. A. Q. standard ” which is representative of the 
quality of wheat produced each year. The standards fixed correspond to 
the quantity available, an average of 135 000 000 bushels, the yield from the 
separate States being : — Victoria, 50 000 000 bushels, South Australia. 
40 000 000 bushels, New South Wales, 31 500 000 bushels, and Western 
Australia, 13500000 bushels (These totals do not include the quantities! 
set aside for sowing and the feeding of poultry). The amount estimated 
for home consumption is 30 000 000 bushels, leaving, in normal years, 
105 000 000 bushels for export, either as grain or as flour. 

In order to ascertain the variations in quality due to climatic conditions 
during the period of growth experiments were carried out ; — i) to determine 
the amount of impurities and the proportion in which the various ingredients 
are present ; 2) to classify the wheat according to size and determine the 
proportion of the various ingredients of each size ; 3) to determine the unit 
weight per volume of original wheat and cleaned wheat ; 4) the milling ca-| 
pacity ;'5) to determine the gluten content, strength and colour of the flour ; | 
6) its baking qualities. 

The chief results are given in the appended tables. Table I shows that 
in one year, about 24 000 tons of impurities are exjxirted mixed with the 
original wheat ; if only" cleaned wheat were exported the cost of shipping 
would be proportionately reduced ; moreover, this quantity could be ad- 
vantageously used in Australia for feeding cattle. The average percentages 
of impurities found in the wheats analysed during the four years ipii-ijto 
1916-17 were: - New JVuith Wales, 0.52 ; South Australia, 1.03, WestoTD 
Australia, 0.59 ; Victoria, r.oi. 

The measurements of the grain given in Table II are of importance 
in milling, where large, well-developed grain is preferred, as, tlie more 
uniform it is, the better does it mill. For most varieties, the larger the grain, 
the higher is the yield in flour. This does not always apply to a compo^^ik 
sample, as the bran layer is thicker in some varieties than in others, h 
would be very advantageous to sift the grain before exporting it, so as to 

(i) As regards the use of artificial cultures of yeasts for making forage albumen, see 
November, 1915, No. 1201. (Ed.) 
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remove broken or shrivelled grain, the quantity of wliich was estimated at 
12 408 tons, or 4.35 % of the yield, in 1916-17, 

The results of the milling tests, given in Table III, show that the amount 
of water required to condition the wheat was greater than usual, the 
duration of the operation rather less. The wheats of vSouth and Western 
Australia gave a high percentage of flour, those of New South Wales and Vic- 
toria, a low one. The colour of the flour of all the states was much below 
the average. None of these wheats can be considered of first quality as 
regards gluten content or water absorption capacity. 

TablK I. - • Amount [in ^rams) of foreign matter and unthresked heads 
in Australian Wheat (i.ooo grams taken). 



N'twSduth Wules . o.:^S: 1.52; 0.05 0.56 0.52 0.12, 0.07 0.19 0.48 0,140.413 2.04 

South -VustraJia . 2.41: 1,471 2 . 34 ; 0.36' 0.84 0.79; 0.38 u.38: 0.I4, 0.140.925 0,62 

Ufstem Australia 2.67I 1.73! 1.46: 0.31, 0.34 0.09 o.u6. 1.29I 0.06 0,040.805: 0.40 

ViUoriii 1.79; 2.98' 2.23! 1.84 0.4S 0.22' 0.28 o.Gi' 0.33 0.27 1.103^ [.59 


II. — Amount of am [in grams retained on sieves of varying mesh 
(1000 grains taken). 


Size of mesh 


Slate 







Screen fugs 


3-25 

3,00 


2.50 

--25 

2.00 

under 

2,00 

.Vtff S ' (111 h Wates 

9.5 

75-5 

122.5 

407.0 

224.0 

107,0 

540 

S^'U-h Australia . 

• • 13-5 

2 ^’ 3-5 

280.5 

333-0 

65-5 : 

T4.0 

30,0 

Western Australia 

5.0 

: 198,5 ^ 

325-5 

358.5 

74.0 

17-5 

21.0 

Vicloiij. ... 

■ • ^.0 

162.0 

199.0 

442.5 : 

118,5 , 

45-5 

28. 0 

— - . 

. ,_i 








Tabi,k III. 

— Results of nulling 

tests of F. . 1 . Q. 

sampler 

iqih-iqi;. 



Victoria . .... 

H -7 

60.25 

7,5 

69.2 

17.J 

South .^.ustralia . 

64.9 

62.00 ! 

6.4 1 

? 3-7 

^6.3 

N South Wales. 

60.9 

5 ^-?S i 

5-4 i 

68.6 

21,0 

^teni Australia' 

67.1 

6 a .75 ■ 

3.6 1 

74.9 

17.4 


12,6 

155 ' 

X 7 .o^ 19.25 

7 .U 

11 , 70 ' 

13.06 

lO.O 

15-5 = 

47.6 i I' 9.66 

6.70 

11.34 

13.07 

10.4 

14.5 ' 

44.3 ; 18 , 8 a : 

7.00 

xi -53 : 

1306 

77 

17.0 ^ 

49.9 2 2,9 

8.01 

10,36 ■ 

12.30 
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The advantages to Australia of exporting flour instead of wheat are 
pointed out ; they are a saving of % of the tonnage, the home use of the 
residue and by-products, the encouragement of the national industry. 

343 - The Soluble Nitrogenous Matter as an Index of the Baking Quality of Flour, - 

Rousseau and Sirot, in Compies rmJus dcs Siances <ie I' Academic dcs Hcifncci 
Yol. CI^XVI, No. 4, pp. i()o-i92. Piiris, January 28, 1918. 

In 1913 the authors showed that, to an appreciable extent, it was pos- 
sible to estimate the baking quality of flour by the ration of the total ni- 
trogen to the nitrogen soluble in water (i) . They continued their study with 
different samples, considering the inverse ratio, which seemed preferable. 

I. NormaIv flour. — i) Flours of a bolting degree inferior to 70 %. ^ 
The proportion of soluble nitrogen was about 17 % of the total nitrogen 
with a minimum of 16.1 % and a maximum of 19 %. 

2) Flonrs bolting over 70 %. — The proportion of soluble nitrogen 
decreases as the bolting degree increases; proportions between 16.6 and 18.1 
represent the best baking qualities, 

3) American flours. — Many American flours very rich in gluten have 
a proportion of soluble nitrogen between 12.5 and 12.8 %. The addition oi 
such florrr improves native flonrs which “ relachent ” (2), in which the ratio 
of soluble nitrogen to total nitrogen is very high ; such addition lowers the 
ratio, making it almost normal. 

II. Abnormal flour (giving rise to difficulties in breadraaking), — The 
proportion of soluble nitrogen is above 20 %, more often about 22 % ; it 
even rose to 62.5 % in a flour which had been stored a long time. 

III. Various flours. — The values found for the ratio soluble ni- 
trogen : total nitrogen were : — maize, 18.1 and 18.5 ; rye, 22.7, 22.2 and 22.7; 
bean, 12.1; barley, about 12. i ; rice, 4.27 and 4.20; one sample gave 2.5, 
another, although old, only 5.7. 

The use of lime water in breadmaking (method of Messrs. lyAPiCQUEand 
Legendre (3) has a solvent action on the nitrogen and brings the proportion 
of soluble nitrogen of flours with a high bolting degree down to the normal. 

The results may be summarised as follows : — 

The presence of a certain percentage of soluble nitrogen in flour usually 
corresponds to a good absorption of water, and, (Consequently, to good knead- 
ing qualities of the dough, which is one of the most important qualities. 
The most advantageous proportion of soluble nitrogen to total mtro,genis 
about 16 to 17 %. If it rises or falls too much the flour will “ relache" and 
becomes of bad breadmaking quality. If the total nitrogen content is 
very high the flour is very hard to work. 

The ratio of soluble ititrogen to total nitrogen, which is easily determined, 
can, therefore be of practical use in estimating the breadmaking qualities 


(i) See B. May, 1913, Ni>. 605. — (2} This term is applied to flour, usually made fa'in 
badly harvested grain, which, after kneading, and when loft for a time before being plae^J 
in baskets, gives out water which Uses to the surface. The baker is obliged to add uiore flow 
and re-work the dough, thus obtaining less bread and a product of inferior quality. — (j) 

R. Eeb., 1918, No. 216. {£d.). 

[)4)-34S] 
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of flour, not as an absolute criterion, but as a useful indication, especially 
when other analytical characters are lacking. 

- The Use of Chalk in Breadmaking. — effront, jean, in the Bulletin deia Socute 
d'Hy%iine alimentaire et d'alimenfaiion rationnelle de I’homme, Vol. V, No. 8^ 
pp. 437-446. Paris, 1917. 

In opposition to Messrs. I^apicqi'E and Legendre (i) who assert that 
the use of chalk inhibits the action of the soluble ferments contained in 
bran, which cause the acidification of bread, the author maintains that this 
acidity is not the result of enzyme action, The germinated grains may be 
treated with alkalis and acids in quantities 20 times higher than those at 
which enzymes in solution are destroyed without losing any of their active 
substances. Similarly, the soluble ferments of flour diluted in water can 
bear a temporary change in the reaction of the medium without any change 
securing in the enzymes they contain. Sharps treated with chalk and then 
diluted in a mixture of flour and water keep all their active substances 
which, moreover, have no harmful effect on breadmaking. 

The acidity of the flour, bad smell, bad keeping quality and the tend- 
ency of bread to go mouldy arc not due to the enzymes of the bran, but 
to bacteria derived from insufficient cleaning of the grain and the presence 
of a large quantity of bran, the bacterial flora of which is richer than that of 
flour. The addition of 40 centigrams of chalk, as advocated in the new 
method, has no favourable action on the acidity, keeping qualities, or colour 
of the bread. In the presence of a fresh, strong yeast the amount of chalk 
advised has no action on the fermentation process. If the yeast is unsatis- 
factory, the introduction of chalk is certainly harmful. 

Everything goes to prove that chalk bread is less easy to digest than 
ordinary bread, since the mono and tribasic phosphates, so favourable to 
salivary digestion , are replaced in the new bread by insoluble tribasic phos- 
phates which have no influence on the very' important first stage of di- 
gestion. 

345 - Tapioca Starch Made in Rhodesia. — See No. 25 + of this Ri'idew. 

346 - Copra Driers in Jamaica. — W.\tes, E- a. in The journal of the Jamaica Agricul- 
tural Society, Vol. XXI, No. 11, pp. 453-454- Kingston, Jamaica, November, rgi?. 

The increased production of copra in Jamaica has led to a large increase 
ia the number of drying houses. During the last few years copra making 
has been carried out on a small scale on most estates, wdiere, in nearly all 
the cases, it was dried on trays exposed to the sun. Today, practically 
every estate of any size has a drier. These driers are made on the model 
of that perfected by Mr. Ed, Ashman at Borouglifield for drying cocoa. They 
consist of a practically air-tight w^ood or stone building, varying in size, 
containing a more or less large number of trays, heated by a furnace or 
stove, built in the wall, to which is attached a series of hot air pipes which 

(i) See R. February, 191S, No. 216. (Eft) 
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acts as a chimney or drought. A ventilator is let into the roof to regulat 
the heat. 

Although all these driers are built more or less on the same lines, th( 
details of their construction vary. Sometimes an ante-chamber, also prac 
tically air-tight, precedes the drying chamber. The trays are usually madi 
of half-inch mesh wire on frames. The furnace of the best houses is s{ 
placed that the heating pipes start from about the level of the floor. 

As a result of the different drying methods the quality of the copra pro 
duced also varies greatly, and often leaves nuich to be desired. The fol 
lowing technical points should be observ'ed in drying the nuts and prepar 
ing the copra. 

1) a white, pellucid copra, containing not more that 5 % moisture 
should be aimed at ; 

2) the split nuts should be exposed in the sun for half a day or sr 
before use ; 

3) the nuts should be kept in the drier at an initial temperature oi 
from 160 to 1700 F. for at least 12 hours ; 

4) suitable ventilation for removing the moisture ; 

5) final desiccation at 140*^ F. 

A uniform distribution of the heat thoughout the building, and con- 
stant and regular ventilation are essential to satisfactory drying. Si net 
the hurricane of September. 1917. which blew down a large quantity oi 
nuts, there has been great activity in making copra and further improve 
ments are being made in the driers. 

347 - Wax from Ceroxylon andicotum. — Set No. 234 of th s Review. 

348 - Note on the Fibre of Wright ia attnamensis, ~ CRt:vosT,c , in thciHi 

lain ticonomrque del' Indnchme, New .Series, Year XX. pp. 48 p)i. 2 , plale 1 . Ilnv i- 
H.aiphoug, September- October, 

Wrighiia annamcnais Kber. and Dub. {fain, Apocynaceae) occurs 
throughout Indochina ; it is commonly called " Cay Fong Muc " in 
Cochinchina, Annam and Tonkin, and “ Chhoe u daykhla ” in Cambodge. 

The author quotes the description by Eberhard and Dubard of this 
little tree whose wood resembles that of box. The fibres consist of hairs 
forming an umbrella round the seed. These hairs are lustrous, silky, 
wavy and slightly drooping ; they are 3 or 4 cm. long, but there are 
much shorter hairs in the tuft; they taper slightly from the base towarch 
the summit and have an ac'erage diameter of to mm. at the ba^e, 

which is often reduced to mtu. at the summit. The wall is as 

much as 3 mm. thick, but it is usually 1.5 mm. They do not consist of 
pure cellulose, but of lignified cellulose. 

Up to the present, all spinning tests have failed. The author boiled 
them in a lye to which soap was added (45 litres water, 230 gm. soap. 
200 gm. Phenix lye). The product was tumd slightly yellow by this bath, 
and unfortunately much of the natural lustre was lost. The mass of fibres 
thus treated and carded have the appearance of cottony down ; the fibres 
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are tangled, waved, shrunk in places, and are suitable for spinning on the 
native wheel. The thread obtained from the spindle seems fairly well 
conditioned, but downy ; spinning is rather delicate, and the thread is 
not so strong as cotton. Threads twisted together in 3, 4, or 5, gave strength 
like wool, and resemble soft wool to the touch. They easily dye with 
aniline colours. When knitted, a fabric is produced having a weight like 
that of w^ool, which it closely resembles. Weaving tests are to be un- 
dertaken. 

The fibres of Wrighlia might, on account of their cellulose, be used for 
making explosives. 

The plant appears to occur over a large area in Indochina, and it 
seems to grow more quickly in southern than in northern regions. 



PLANT DISEASES 


diseases Dim TO FUNGI. 

BACTERIA AND OTHER LOWER PLANTS. 

349 - Parasitic Fungi Collected in the Government ot Podolia, Russia ( i) . — Garbqwsu , 
E., in the Bulletin trimestricl de la SocieU mycologique de France, Vol. XXXIII, rt. 3 
and 4 > PP- 73 ^ 91 . ^gs. 1-4. Pans, 1918. 

This is a, list of I2i species of micromycctes living parasitically on 
cereals and other plants, both cnltivated and wild, collected in 1915 in vari- 
ous districts of the government of Podolia. Four species are mentioned as 
being new to science, amongst them Fusariella Popidi, found on leaves of 
PopuUts tremula, and Macrosporhirn somniferi, on living leaves of Pupavet 
fiommferum, 

^50 - Fungi 0! Southern China (2). — Yates IIakry S., in The Philippine Journal of Sciem 
Section C, Botany, Vol. XII, No. 5, pp. 313-316. Manila, September, 1917. 

This paper contains a list of fungi collected by Mr. F. D. Merriel in 
Kwantung Province, in October and November, 1916. It includes ; — 

1) Parodiella peri^porioides (B. and C.) Speg., on leaves of Desmodium 
irifioruni, Canton (Honam Island) ; 

2) Trabutia chrnense n. sp., on leaves of FtVns sp., Loh Fan Monntain 
(Lofanshan) ; 

3) Phyllachora Coicis P. Henn., on leaves of Coix Lacryma-Joh. 
Canton ; 

4) Phyll, Cynodontis (Sacc.) Niessl,, on leaves oi Cynodon Daciybn, 

Canton ; » 

5) Phyll. orbicula Rehm, on leavcf; of Bambusa Canton ; 

6) Puccinia Cy nod&ntit^ Besm. , on leaves of Cynodon Dactylon, Canton 

7) Pucc. heterospora B. and C., on leaves of Pfunua Persica, Canton: 

8) Uredo cantonensis n. sp., on leaves of Meiothria indica, Canton: 

9) U. philippinensis Syd., on leaves of Cyperus sp., Canton ; 

10) Uromyces lineatis B. and Bt., on leaves of Panicum repens, 
Canton ; 

11) Ustilago Cy 7 iodontis P: Henn., on inflorescences of Cynodon Dm- 
tylon Canton; 


(il See also J?. Sept., 1917, No. 872. (Ed.) 

(2) Scealso B. July, 1912, No. 1099 ; B. June, 1913, No, 754 ; B. June, 1914, ^^< 5 . 5/8. 
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12) U. Koordersrana Bref., on inflorc-scences of Polygonum sp.' 
Canton ; 

13) Cercospora personaia (B. and C.) Ellis, on leaves of Arachts 
hypo^/^ea, Canton ; this fungus is the cause of a serious disease of the peanut 
n'the West Indies; it has also been reported from the United States (i) 
and India, and is abundant on the leaves of I/Cguminosae in the Philip- 
pine?; it is very similar to, and maybe identical with Septogloeum Arackidis 
Rac,, which causes a serious disease of peanuts in Java and has also been 
reported from Ceylon ; 

14) Helminthosporhm Ravenelii Curt., on inflorescences of Sporo- 
holus elongafus, Canton. 

PscudoftiOHUs Cttri Hasso is also mentioned as living on leaves of 
Citrus sp. at Canton ; this bacterium, the cause of Citrus canker {2) was 
not found in the material examined, but the general appearance of the 
infected areas was that caused by this well-known microorganism. 

351 - Varieties of Swede Resistant to “Finger and Toe” {PUsmodiophora. 

Br&ssicae), in Denmark. — see No. zSz of this Hevtew. 


352 - Varieties of Flax Resistant to Fasarium h'aiy in the United States. — See 

No. 283 of this Review. 


353 - Asparagus Resistant to Rust {Paccinia Asparag^f)^ in Massachusetts, U. 

S. A. -- Sec Not 285 of this Review. 

354 - “ Minnesota No. 1107 ” a Variety of Strawberry Little Resistant to Fungous 
Diseases, in the United States. — Scc No. 298 of this Review. 

355 - Disease Resistant Direct Bearers ; Observations in France in 1917 . — See No. 303 

of this Review. 


356 - Chestnut Hybrids Resistant to Canker {E/idothfa parasitica} in the 
United States. — See No. 286 of this Review. 

.^57 - Patents for the Control of Diseases and Pests; of Plants. — See No. 337 of this 
Reinew. 


358 ~ BacHIus atroseptictis, a Cause of “ Blackleg ” in Potato in Lancashire , 

England (3). — Paine, Sydney, G. in The Journal of A;ricultural Science, Vol. VIII, 
Pt.4, pp. 480-494. Cambridge, 1947. 

The damage done in Great Britain by potato bacteria is not so extensive 
3 sthat done in other countries of Europe, the United States, and Canada, 
loss caused probably does not exceed 5% of the whole crop of Great 


(1} See also R, May, 1916, No. 5Si,and R. Miy, 1917, No. 493. {£ci.) — (2) See also B. 
July, 1915^ |(j December, iqi6, No. 1337. (Ed.) — (3) See B. Nov,, 1910, 

P J 57 ’ (Ed.) 
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Britain, but it may become more serious at any moment, as certain imHca 
tions show. 

Four or five different bacteria have been described in other countrit' 
as causing the disease of potatoes known as “ Blackleg ”, but the cause ir 
England has not yet been identified. The author undertook to determim 
which of the various microorganisms mentioned actually exist in Grtal 
Britain. For his research he used material collected in August, ujrG in 
the neighbourhood of Orniskirk (Lancashire). 

The experiments lead to the conclusion that the bacterium causini; 
Blackleg in Lancashire is Bacillus alrosepdcus (van Hall), which the author 
succeeded in isolating with great difiiculty, and the morphological, cultuia] 
and physiological characters of which he describes in detail. Infection 
experiments gave positive results. This bacterium is in every way identical 
with that considered to cause the same disease in Ireland and described 
by Pethy BRIDGE and Murphy under the name of B, melano genes. 

359 - Notes on Downy Mildew of the Vine in Australia. - castella, e. de ami nKimj.. 

B.\NK, C. C.,m Th^ Journal of the Departmervt of /fi^riculturc of Victoria, Amtralia, Vol.xv, 
Pt. II, yp. 685-700, 1-2. Melbourne, November, 1917. 

Till the summer of 1916-1917 Australian vineyards had not been attacked 
by downy mildew [Plasmopara viticola). The fungus had been reported, 
it is true, but only in an isolated case, on a private vineyard at South Yarra, 
The plant was uprooted and burnt and the disease was not again observed 
in Australia till January 31, 1917. Since then the fungus has appeared sud- 
denly over wide areas of the north-east of Victoria. 

As a rule the outbreak was slight. No damage was done and the fun- 
gus w as not s\ifficieTitly in evidence, at least in any of the vineyards affected, 
to cause apprehension or to make s])raying advisable. The origin g{ 
the 1917 outbreak is obscure, but there is no doubt that the excessive wet 
ness of the summer was responsible for its development and spreading ova 
so large an area. 

It has been suggested, perhaps rightly so, that the grafted resistant 
rootlings imported from France during the lust 10 years have acted as car- 
riers, It is also possible that the fungus w^as introduced with dried grapr- 
from Spain, Greece and Turkey. It is equally probable that the fuiigii^ 
existed in ^uctoria for a long time, but that, owing ttj climatic conditioii>, 
the white, downy efflorescence by which it is identified, was unable to 
manifest itself till tlp^ very wet summer of 1916-1917. 

A description is given of the outward appearance of the disease, tk; 
damage it causes, the life history of the parasite and the methods of contTol 
used in Europe. ^ 1 

In normal summers Australian vine-growers, as those of California 
and the Cape, probably have little to fear from mildew, but the suimner of I 
1917-1918 threatens to be even wetter than the preceding one. Spitiyini;, 
when necessary, should prove much more efficacious in Australia tlianin 
France. 

360 - Citrus Diseases in Surinam, — • See No. 300 of this Review. 
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361 ' Blepbarospora cambivora n. gen. and n. sp., a Cause of “ Ink Disease ” in 
Chestnut Trees. — 1=Htri, I,., in Rendiconti idle sedute della R. Accademia dei Lincei, 
Classe di Scieme fisiche, malematiche e naiurali, Ser. 5, Vol. XXVI, Pt .2 pp. 297-299! 
Rome, 19 1 7. 

In his last report on his investigations into " ink disease of chestnut 
trees the author concluded that the causal parasite was a multicellular my- 
celium of intercellular and intracellular reproduction which remained uni- 
cellular for a more or less prolonged period, and formed in the cambium glo- 
bular and threadlike haustoria. The mycelium, although grown on the 
most varied media, had always remained sterile (i). 

hater investigations enabled the author to cause the formation of spores 
the characters of which place the parasite among theSaprolegniiiieac (Schro- 
ter) while bringing it near to the Pythiaceae and the Peronosporaceae. While 
waiting to give a fuller descrii)tion later, the author calls this member of a 
new genus ahd a new species Blepharospora cambivora. 

To produce the disease artificially the mycelium was inoculated into 
healtliy chestnut trees at the “ R. Istituto superiore forestale nazionale " at 
Florence. Isolated trees and those in plantations near infected centres in the 
province of Cuneo (Mondovi) were used. Of 13 chestnut trees from 5 to 6 
years old,, planted and inoculated on May 26, 1916, 9 were dead or dying 
about two months later. The characteristic brown spots of the collar rose 
towards the epigeal base of the stem and descended towards the most super- 
ficial roots. In trees about 60 years old the infection spread in six months 
from the cambium over about Ys of the whole circumference of the trunk. 

Ill experiments carried out in Piedmont inoculations were made in Au- 
gust 1917, at the base of stems of young, strong shoots of chestnut trees 
of 10 to 15 years old in the Alma district of Frabosa Sottana (Mondo\ 4 ), 
Ihis district liad not been attacked, but was next to a centre of infection. 
Oa October 2 some of the plants were examined and the infection w^as seen 
to have spread over almost half of the circumference of the stem, descend- 
ing towards the collar . In some cases necrosis of the tissues was shown by a 
depression and brown coloration of the bark. The characters of the cam- 
bum and cortical tissues were identical with those of chestnut trees attacked 
liy “ ink disease ”. 

'12 - Diaporthe taleola, an Ascomycete Injurious to Oaks, in Switzerland. — 

Moreillon, M., in the /oMf fw/ Year UXIX, No. I, pp. 1-3, i plate. Reme, 

Januiiry, 1918, 

During the second fortnight of September, under a slight wind, oaks 
pedunculafa Q. sessili/iora and Q. pubescens) of 50 to 150 years old, 
’olated ill coppices, on dry, calcareous soil, not very deep-rooted, to the 
oudi-west of the Vaudois Jura (Montcherand, at an altitude of about i 850 
-tt) lost several of their twigs. In some cases were counted ten branches 
square yard, measuring as much as % inch in diameter and nearly 
0 inches in length representing a premature loss of a maximum of i % 
'f the twigs of the tree. 


fi) See ii:. Oct., 1917. No. 973 {Ed.) 
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— WEEDS 


A ' o+mn of these twigs showed their loss to be caused by Uia-poy. 

I. , Similar damage was observed by the author in the copses 
the taleola Fri . ^ feet) on clay, and at Sauvabelin, neai 

of Corcelles-sur-Chavor Isolated oaks on the Ziirichberg, above the 

Lausanne {2 030 £e ), ^jy f^^und to be attacked by the same fungus, 

town of Zunch, wem^^so 

This fungus ha . earlier (iSqs) R- HaktiG had drawn atten- 

in Germany and m Austria. 

Northurierland. were found two spruces badly attacked by C/irystuuy,, 
Wa'lr ) Ung. The two trees were growing together and were badH-; 
tinted Id this could not be attributed to the fungus as only the leaves „I 
fhTireceding year were attacked. One tree o normal size also had yello. 
Hatches cau'^ed by the fungus on some of its lower branchy, j • p 1 ^ 
^ The presence of this fungus had not hitherto been reported m Englan ; 
it wi probaMy introduced from Scotland, where it has been frequenfir 
V nf recent years. The Erst report of the appearance of the paia- 

sitreame from Aberdeenshire in 1911, where it was found on the ^stated 
Durris m the Dee valley. Later it was again observed in the same district, 

WEEDS PARASITIC ELOWBRING PLANTS 

364 - DevifsFig (Sol^nun^ targiflorum),^ NewWeed in Queensland.-™ 

C. T. ill the Queensland Agricultural Journal, Vol. Mil, ■ 3t Pi 

Thirpapergrtes a botanical description of a Solanum 
the presen'i I, tL Kin Km district. B^ndaberg and Childers^bid doubt 
.^rowing in other districts as well. It has recently been reported as „ 
pest in the first of the three above-mentioned diatricts_ 

^ The plant was first considered to be a southern form of ^ ^ ^ 
from which it differs in some respects. It docs not seem to ag^^ ^ 
of the extra- Australian species. It is coiumonl> called j.. liable 
but is also known as “Chinese Fig.” This^ latter narne is undc^^; 
the plant is native. The aboriginal name Koori of the o 
natives given under Solanum Dallachii by F. M. Baii.EY (Queensland Ho 

p. 1087) belongs to this new species. ,,„ttin8 

If the weeds are few they may be grubbed out, repeated 
close to the ground exhausts the vitality of the plant, but th . 
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must be persistent to succeed ; a little brine or caustic soda and arsenic 
about the cut surface is useful. Spraying with arsenical solutions does not 
seem of much value and is out of the question where cattle graze, but the 
injection of an arsenical solution into the main root or branch should prove 
successful. 

- A Machine for Destroying Weeds. — See n.o 334 of this Rcvirv. 


INJURIOUS INSECTS AND OTHER TOWER ANIMATS. 

366 - Biological Observations on Some Insects in the Department of Hera u It 

Fiance. — Picaicd, F.,in la Soci^e entomoloqique de France, No. 19, 

pp- 355*357. Paris, 1917. 

Special mention should be made of ; 

Lixus iridis 01. — This curculionid, common on aquatic umbelliferae 
[Helosciadiutn = Apmnt, etc.), is sometimes injurious to celery near Mont- 
pellier, 

Pier is brassicae T. — Among the parasites of the large white cabbage 
moth should be included the ichneumon Pimpla alternans Gray. , which un- 
dergoes metamorphosis in the larv'ae of the mac role pid opt eron. Three 
specimens reared by the author emerged November 30^ 1917, It should be 
noted that this Pimpla does not develop in the larv^a but in the winter 
chrysalis of Clysia ambiguella. 

Pyrameis cardui T. — The larva of this macrolepidopteron was reared 
on Parietaria officinalis. 

Charaxes jasins T- — Ch. Oeerthur doubts the presence of this lepid- 
opteron in Languedoc, It is sometimes, though rarely, found in Herault 
wherever the strawberry tree {Arbustus Unedo) grows. The author found 
lawae of the insect on specimens of Ericaceae at the School of Agriculture 
of Montpellier, and has been assured by all the lepidopteron collectors he 
has consulted that the adult insect has been taken in the gardens of the town 
and in several other localities. 

Carpocapsa pomondla L. — This tortrix (apple pyralis) lives at Mont- 
jellier on the fruit of Diospyros Kaki, D. Lotus and other plants of the same 
^enus. It did great damage to the crop in igi2 and 1913, a year in which 
the first generation of the microlepidopteron destroyed almost all the fruit. 

Agromyza abiens Zett. —"This dipteron was reported by P. Marcu.\l 
as damaging artichokes near Peqngnan. The author found it at ]\Iontpel- 
lier in the same plant under the same conditions. The lar\'ae burrow in the 
leaves, along the veins, longitudinal galleries with very characteristic quad- 
rangular expansions. There are many generations and damage is done in 
all seasons. The larvae were jiarticularly numerous during the winter 
of 1913-1914; the exceptional cold of January, 1914, killed the greater part 
of them. Since then, the species, although it has not disappeared entirely, 
has become practically harmless. 

Scleroderma domestic um Tatr. — In the Montpellier Botanical Gardens 
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this proctotrupid hymenopterou is parasitic on the coleopteron Phlcsosi 
nus thuyae, and the adult insect hibernates under the bark of cj^press in 
galeries hollowed by the scolytid. 

Myrmecophila acervontm Pauz. — This myrmecophilous orthopteron 
is fairly common in the Department of Herault. A long list of formicidae 
{'genera. C am ponof us, Formica, Lashts, Myrmica, Telramorium, Solenopsis) on 
which it may live has already been given. To the author's knowledge the 
gryliid has not yet been reported on members of the Cremasto^aster genus 
It is under bark, especially that of Pinus halepensis, in which is Crem. sck- 
tellaris, that this species of Myrmecophila is almost exclusively found, at 
least in Herault. It is rarer under flat stones, where the author has found 
it with another formicid, Pheidole pallidula. 

367 - Life History of Macrosiphum i/ffnofsens/s, the Grapevine Aphis. 

Baker, A,C.,m the Journal of Agricultural Research, VoL XI, No. 3, pp. 83- 89, plates 8-) 

Washington, October i?, igi?- 

A short note on the alternation in food plants by this species was pub- 
lished in 1915 by Baker and Titrner (i). The aphid was first described by 
Shemer in 1S66 under the name of Aphis illinoisensis. hater, in TS79, 
Thomas described it as Siphonophora viiicola, and it was always mentioned 
under the name of Thos., until Davis, when listing the aphids of 

Illinois in 1910, drew attention to Shimer's description and gave inHcok 
Thos. as a synonym of illinoisensis Shimer. 

The species is very abundant on wild grapes {Vitis spp.) in the more 
southern parts of the United States and often damages the cultivated varie- 
ties. Specimens of it have been collected in the District of Columbia, Oeor, 
gia, Indiana, Maryland, Missouri, Mississippi, North Carolina, Now Jersey- 
New York, Oklahoma, Pennsylvania, Texas and Virginia. An aphid which 
might belong to the same species was found on the vine at Campiua';.: 
Brazil, in September, 1898. | 

As there no complete study in scientific literature of the diftrentj 
forms of the aphid the author considered it wise, in view of the economic 
importance of the insect, to record briefly the results of some of the most re- 
cent studies on it and to give a full description of the life history of tht 
species. 

368 - Lepidium apetalam, the Secondary Host of Myzus cerasi in Ontario 

Canada. — Ross, W. a. The Canadian Entomologist, V<U. XLIX, No. 12. ?. 434 

Loudon, December, 1517. 

Among entomologists there is a difference of opinion as to whethu 
Myzus ccrasi. Fabr, (cherry aphis) is migratoryt Crosba^ considers tht 
question undecided. Sanderson and O'lC^NE state that, so far as is known 
the aphid has only one food plant. Gii.LKTTE states definitely that M. ce 
rasi cannot change liosts. On the other hand, QuainTANck and BakEK 
claim that the species is migratory. 


(i) SCL* B, Sept., 191 5 ,No. 950. [Ed.) 
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The author's observations lead him to conclurle that this aphid .is parti- 
ally monophagus and partially migratory. Apterous forms live throughout 
the season on the primary host — cherry — and alatae, born in. summer, migrate 
ajid form colonies on a secondary host. In Ontario, according to the au- 
thor's observations, the favourite secondary host is Lepidiiim apetalum 
(wild pepixTgrass). He collected several M. cerasi from this weed and suc- 
ceeded re])eatedly in transferring it from the cherr}' to peppergrass. There 
is no doubt that other crucifers serve as summer hosts. In insectary experi- 
ments the author successfully established colonies of M. cerasi on CapseUa 
Bum-pasioris, Hrasska arvensk and Erysimum cheiranihoules, but the re- 
vults have not yet been verified in the field- 

j69 - Sweet Sorghum Varieties Resistant to the Com Earworm, in the United States. 

— SecNo, 2 79 rjf this RcriVrt'- 

370 ' Perezia mesnili n. sp., a Protozoan Parasite of the Larvae of the Large White 
Cabbage Moth (P/er/j brassicae), inFrance. - p.mli.ot, a,, in Compici reiuiu^ 

(/{■.< '.h' Ici 6 oct€te di’ Veil. I, XX XI, Xu. pp. 66-6.S, i lig. i’aris, 191b. 

The paper describes a new microsporidium found in the larvae of Pierk 
hrassiciie collected in the vSathonay-Rillieux, Lyons, district. It attacks 
exclusively the Malpighian tubes and the silk glands of a fairly small per- 
centage of the larvae of the macrolejiidopteron. The author ])laccs this 
protozoan temporarily in the genus Perezia, but under the name of P. mesuili 
11. S]X 

371 ' Hyperecteina polyphylfa n. sp., a Dipterous. Parasite of the Injurious 
Co leo pte ron Po/yp Ay //a fuHoln Russia. - vu.i.knklvk, j , in HuihUn di 

S'Kitii }‘riinCL',Si>. 17, pp. 3<i6-3r)'). Pariji, 1017. 

ilr. Z. Golovi.AXKO, of Borispol (Russia) published at Kiev, in ipi6. 
■''^tiidy, printed in Russian and illustrated with many figures, on the de- 
elopment of two flies, one of which, in the larval stage, is saprophagous 
II a^lead lamellicorn beetle, Polyphylla fidlo ; the other, parasitic on the 
ame coleo]>terori, la>'s its eggs on the stomach of the living animal. 

The author, taking as basis material sent to him by Mr. Goloviaxko. 
ascertained the saprojihagoiis dijiteron, represented by tw'o females,' 
0 belong to the genus Sarcopha^a ; this cannot be ])ositively stated as there 
■eTe no males. 

The ])arasitic dipteron is an undescribed s],)ecies which also exists in 
■raiice ; it belongs to the genus Hyperecteina and is closely allied to H. me- 
pina Scliiner, foi which it has been mistaken. The author describes the 
ibect under the name of H. polyphyllae n. sp. He possesses a male of this 
w s])ecies taken at Cape Breton (Landes) by ;^Ir. J. de Gaulle and 
as examined the tw'o females sent by iMr. Got.oviaxko. 

Cosmopteryx pbaeogastra n.sp. and C. bambusae n. sp.. Microjepido- 
ptera attacking Beans and Bamboo respectively, in India. - Muvrkk, iv.in ihe 

/'V I, Mvfk'hly Mii-iK!nt\ Vul. Llll (3rcl. Ser., Vu] U\). Xn. <,4: iN'n. 35' 
]‘P ^57--'5b. Ltmdon, N'nvcinbt'r, on 7- 
Tins paper gives a luorphologicnl description of : 


[SftS-sn] 



insects, etc., injurious to various crops 


1) Cosmopteryx phaeogastra n. sp., from larvae mining blotches in 

leaves of beans, at Pusa, _ , i ^ t, ’ ^ 

2) C. Bambusae n. sp., from larvae mining blotches in the leaves o| 

bamboo, at Pusa. 

373 - Citrus Pests in Surinam. — See No. 300 of this Revuic. 

Rhvncbiies bsiccas, a Coleoptcron Injurious to Apples, Apricots and Plums, 
in Si^ly. — DESTFjr.^Ni,T.,in Vwox-i Anfvali di ^A^ricoUura SiVf/iflna, Year VI. Scr. g, 

Ft. .1, pp. 178-191- 

Repeated obser\^ations made by the author during a number of years 
shows that verv^ serious damage is caused in the orchards of the mountains 
of Reiida in the Monreale district (province of Palermo), by the curcuhonid 
RhynchiUshacchus, and, to a much lesser degree by other insects of the sam. | 
venus such as Rhync^i. giganieus, Rhynch. auratus and Rhynch ruber 

Rhynck. bacchus attacks apricots and plums but especially apples. 
During many years the har\^est was completely lost, and the author ob- 
ser\"ed that the whole crop of apples and plums may be destroyed in about 
a w*e ek 

On' apples and apricots the insect lays many eggs, but, according to the 
author’s obser^-ations, only one on plums. Having laid its egg on the phim, 
the insect cuts the peduncle in about the middle, thus causing the fmit 
which'is to feed the larc-a to fall to the ground. In apples and apricots, 
however it either cuts the peduncle partly or not at all, so that the fnm 
dries upon the tree, falling only during wind or the autumn rams. Damp 
causes the fruit to soften and decompose, enabling the laivae within tO: 
enter the soil and complete their metamorphosis there. 

All the insects do not lay eggs in good time. They do not, however, (he 
during winter, but hide in a sheltered spot where they await spring, anutlie 
attack the fmit as soon as it has set. The author has found specimens ol 

Rliyne;!. fKrf«s ill November, December and Januarjo , 

From many dried-up apples containing larvae of this coleopteron pict 
ed from trees by the author, emerged in September two parasitic hymeii 
optera Eupdmus degeari and a member of the genus SyntomaspK^ whick 
niay form a new species. The former was present more frequently tlian tk 
latter, but always in limited numbers, which leads the author to c -(v 
that these natural enemies are not really of impiortance. ^ , i , 

The best methods of control are to collect the fallen frmt,each day at 
the s.ame time in all infested orchards, and to pick that which attacM 
but is still on the tree. The larvae in this fruit should then be killed. . . 
a means of obtaining the desired result without total los^s of the liroduct. 
the author advises that the infested fruit be boiled and then given . 
to pigs. 
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